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FOREWORD 


It  IS  with  great  pleasure  that  I  pres'^jnt  this  PTC*80  volume  of  papers  that  address  many 
of  the  key  problems  and  promises  of  teiecommunication  in  +he  Pacific. 

PTC  *80  is,  we  hope,  an  improved  version  of  PTC  79.  Last  year's  conference  attracted 
more  than  300  telecommunication  professionals  from  18  nations  and  23  U.S.  States. 
During  that  two-day  conference  twenty  workshops  were  convened  to  address  topics 
ranging  from  highly  technical  digital  systems  to  social  telecommunication  policy  This 
year  more  than  thirty  workshops  will  address  equally  broad  and  interesting  topics  over  a 
Ihree-day  period. 

The  purpose  of  PTC  *80ps  to  continue  the  open  dialog  established  by  P7CV9.  It  is  only 
by  maintaining  an  open  and  non-oo!itical  discussion  that  diverse  cultural  and  human 
needs  and  rights  can  be  served  by  emerging  telecommunication  services 

This  volume  contains  the  thoughts  concerns  of  telecommunication  carriers, 
suppliers,  users,  researchers,  as  well  as  government  and  professional  groups.  We  have 
published  the  proceedings  prior  to  the  conference  in  order  to  facilitate  previev^ing  of 
written  materials  prior  to  session  presentations. 

The  materials  in  this  volume  have  been  arranged  to  parallel  the  chronological  format  of 
the  conference.  The  first  day  sessions  are  indicated  by  the  number  one  followed  by  a 
letter  denoting  each  individual  top^c  area—  second  day  sessions  are  indicated  by  the 
number  two.  etc.  In  order  to  facilitate  interaction  we  have  provided  a*"question/notes* 
section  for  the  keynote  addresses  and  each  session. 

On  behalf  of  the  PTC  "80  Conference  organizers  and  sponsors.  I  wish  to  express 
heartiest  thanks  and  warmest  aloha  to  ail  who  have  contributed  to  this  volume. 


Dan  J,  Wedemeyer 
Editor.  Pre  "80 
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A  NEW  DECADE  FOR  INTELSAT  AND  THE  PACIFIC 


Santiago  Astrain 
International  Teleconununications  Satellite  Organization 

Washington/  D,C, 


The  diversity  of  language  and  culture  in  the  Pacific  Ocean 
Region  is  enormous.    In  fact/  it  is  so  diverse  that  the  most  common 
tendency  is  to  speak  of  subregions  of  the  Pacific/  such  as  Southeast 
Asia/  North  Asia/  the  South  Sea  island^/  Micronesia,  Australasia, 
the  AmericaS/  etc.    Perhaps  the  most  critical  issue  facing  telecom- 
munications in  the  Pacific  Ocean  Region  is  whether  and  when  these 
sxibregions  will  achieve  a  more  cohesive  identity^ 

Longer-term  trends  in  this  regard  will  likely  hinge  on  futu?:e 
patterns  of  trade/  communications  and  transportation/  and  regional 
processes  and  institutions.    For  example/  new  trade  relations  between 
JaE>an  and  South  America  have  tended  to  shi.ft  from  a  trrditional 
single-ocean  perspective  in  South  America  to  a  two-ocean  perspective. 

Communications  and  transportation  are,  of  course/  closely 
related  to  ^trade  links.    Hov/ever,  technical  innovations  in  the  com- 
munications and  transportation  industries  can  themselves  lead  to  new 
trade  opportunities.    Advanced  communications  satellites/  new 
submarine  technology/  long-distance  jets  (such  as  the  747-SP) ,  and 
supersonic  transports  (such  as  the  Concorde),  have  all  served  in 
recent  ^/ears  to  shrink  the  vast  dimensions  of  the  Pacific  Ocean 
Region,     It  is  now  possible  to  fly  non-stop  from  Sydney/  Australia/ 
to  Los  ;.ngeles  —  nearly  8,000  miles  —  in  IS^s  hours.    The  World  Cup 
Soccer  matches  last  year  were  broadcast  "live**  from  Argentina  to  14 
countries  in  the  Pacific  Ocean  Region.    Clearly/  these  new  technolo- 
gies are  not  only  shrinking  the  great  distances  of'the  Pacific,, but 
also  af  fojrding  new  cultural  and  economic  opportunities  in  ways  simply 
not  possible  over  a  decade  ago. 

Perhaps  in  recognition  of  new  trading  relationships  and  new 
technological  opportunities/  there  has  been  a  dynamic  trend  tc'j^ard 
actively  pursuing  new  opportunities  for  regional  cooperation.  Just 
in  the  field  of  telecommunications  alone/  we  have  seen  developments/ 
such  as: 

A,    Agreement,  in  principle/  on  the  Asia/Pacific  Telecommunity / 
reached  in  Bangkok  in  June  of  1979; 


The  ASEAN  regional  organization,  which  has  served  as  the 
"  coordinative  mechanism  for  the  creation  of  an  extensive 
Southeast  Asian  submarine  cable  network,  and  has  helped 
tc  coordinate  regional  satellite  communications  services 
to  remote  rural  locations  in  Southeast  Asia,  using  the 
Indonesian  PAXAPA  satellite  system; 

G,    The  University  of  the  South  Pacific  and  the  University  of 
Hawaii  have  been  instrumontal  in  organizing  tests  and 
demonstrations  with  NASA*s  ATS  experimental  satellites, 
with  a^  view  to  eventually  establishing  an  operational 
telecoOTHunications  network  that  could  link  most  of  the 
inland  countries  of  the  South  Pacific  (a  subject  I  will 
return  to  in  a  few  minutes) ; 

D.    The  Energy  Resources  Institute  of  the  East-West  Center, 
herf.  in  Hawaii/  is  planning  to  establish  a  telecommunica- 
tions network  to  link  most  of  the  energy  research  organi- 
zations in  the  Pacific  Ocean  Region^ 

Et    Thanks  to  the  leadership  of  a  number  of  individuals  who 
are  here  today/  the  Pacific  Telecommunications  Council  is 
now  a  reality. 

While  I  could  cite  additional  examples  in  telecommunications/ 
as  well  as  in  other  areas  of  increasing  regionalism,  I  believe  these 
instances  illustrate  the  dynamic  path  of  cooperation  that  seems  to 
be  gatliering  momentum  in  the  Pacific  Ocean  Region, 

INTELSAT  has  certainly  been  encouraged  by  the  results  of  our 
most  recent  Global  Traffic  Meeting,  held  in  WaLhington  at  mid-year 
1979.    At  that  meeting  106  user  countries  met  to  project  traffic  for 
the  next  five  years.    The  Pacific  Ocean  Region,  which  in  recent  years 
has  shown  a  relatively  small  rate  of  growth  in  comparison  to  the 
other  two  ocean  regions  that  INTELSAT  serves f  has  shown  definite 
signs  of  resurgence.    The  most  recent  forecast,  for  example,  projects 
a  near  doubling  of  full-time  telephone  circuits  in  service  by  1983. 
We  at  INIIELSAT  believe  that  events  in  the  Pacific  Ocean  Region  will 
greatly  influence  INTELSAT'S  future  and/  to  a  certain  extent,  hope 
that  the  reverse  process  will  also  be  true.    Namely,  to  the  extent 
INTELSAT'S  planning  can  anticipate  the  needs  of  the  countries  of  the 
Pacific  Ocean  Region/  we  can  help  prospective  development  to  occur 
in  a  timely  mnner. 

Since  those  of  you  here  at  this  conference  are  the  experts  on 
the  Pacific  Ocean  Region,  I  would  like  to  focus  my  remarks  primarily 
on  trends  within  the  INTELSAT  System  and  in  the  fiel4  of  telecommuni- 
cations,   I  will  try  to  show  the  more  important  relationships  between 


these  trends  and  the  specific  needs  and  opportunities  that  the 
Pacific  Ocean  Region  poses,'  To  do  this/  however,  some  background 
on  INTELSAT  is  necessary, 

First  of  allf  it  is  impoif^ant  to  be  aware  of  the  dynamic/ 
flexible  and  evolutionary  nature  of  the  INTELSAT  Organization, 
Many  of  the  facts  about  INTELSAl?  that  you  learned  a  few  years  ago 
may  no  longer  hold  true,  \ 

Many  of  you  may  be  aware  that\INTELSAT  was  created  in  1964 
with  an  initial  membership  of  only  11  countries^    Further/  you  may 
Icnoy  that  Comsat  and  the  U,S,  Goveriilffient  played  an  iitq?ortant  and 
leading  role  in  the  creation  of  our  organization.    What  may  not  be 
as  well  known  is  the  fact  that  INTELSAT  has  now  jrown  to  a  member* 
ship  of  over  100  countries/  of  tfhich  27  countries  are  in  Europe  and 
North  America/  with  the  remaining  75  being  from  the  rest  of  the 
world,    Asian  and  Pacific  Ocean  countries  compose  the  largest  region 
in  terms  of  numbers  of  mranbers  in  the  INTELSAT  Organization, 

\ 

In  the  last  five  years  INTELSAT  has  grbwn  and  diversified  in 
many  important  ways.    Whereas  five  years  ago\ Comsat  acted  as  Manage* 
ment  Services  Contractor/  the  INTELSAT  SystemXis  now  managed  by 
INTELSAT,    Domestic  services/  provided  on  available  spare  capacity/ 
are  now  provided  to  over  15  countries^  and  constitute  some  10  percent 
of  INTELSAT'S,  total  rev^Ues,    During  the  last  few  yearS/  the  first 
and  third  most  largely  populated  countries  in  the.  world/  the  People's 
Republic  of  China  and  the  Soviet  Union  (both  Pacific  Ocean  Area 
countries)/  have  become  users  of  the  INTELSAT  System,    In  fact/  in 
August  of  1977/  the  People's  Republic  of  China  became  a  full-fledged 
member  of  INTELSAT, 

In  order  to  keep  pace  with  the  rapid  growth  in  telecommunica- 
tions on  a  global  basis/  INTELSAT  has  invested  heavily  research 
and  development  and  has  consistently  sought  the  most  advanced 
technology  in  its  satellite  system/  consistent  with  reliability  of 
service. 

In  keeping  with  INTELSAT'S  own  pattern  of  rapid  growth/, this 
year  we  will  initiate  service  in  the  Atlantic  Ocean  Reqion  ^> 
through  our  new  INTELSAT  V  satellite.    This  satellite/  with  a  A 
capacity  of  12*000  voice  circuits  plus  two  color  television  chaii- 
nels/  will  help  INTELSAT  meet  the  growing  demand  for  telecommunica- 
tions services  in  all  regions  of  the  world, 

A  number  of  factors  can  be  expected  to  stimulate  telecommunica" 
tions  growth  in  all  parts  of  the  world: 

1,  The  global  energy  crisis  will  help  convince  businessmen 
and  others  of  the  need  to  substitute  telecommunications 
applications  for  transportation. 


2,  There  will  be  increased  demand  for  new  point-to-point 
telecommunications  services/  such  as  electronic  mail? 
international  teletext  and  comprter  data  base  access; 
videotelephone  and  teleconferencing  services;  dedicated/ 
specialized  business  telecoinmunications  networks;  and 
international  specialized  carriers  to  provide  packet- 
switched  data  networks* 

3,  There  will  also  be  new  demand  for  mobile  services*  The 
INTELSAT  space  segment/  beginning  with  the  INTELSAT 

V  {F-5)  satellite/  will  be  equipped  to  provide  maritime 
mobile  services,.   It  is  planned  that  the  INTELSAT  space 
segment  for  this  service  will  be  provi  \ed  on  a  lease 
basis  to  the  new  INMARSAT  Organization,    Other  types  of 
international  mobile  telecommunications  services/  such  as 
aeronautical  communications/  will  also  be  in  increasing 
demand  in  the  1980 *s.    With  hundreds  of  thousands  of 
international  airline  passengers  flying  each  day,  this 
type  of  service  {which  Lufthansa  has  recently  begun 
experimentally  with  HF  radio  technology)  /  appeairs  to  be 
long  overdue, 

4,  Increasing  demand  for  domestic  and  regional  satellite 
services  should  provide  a  very  significant  growth  poten- 
tial for  the  INTELSAT  System, 

There  are/  of  course/  a  nmnber  of  countervailing  influences 
that  could  limit  INTELSAT *s  continued  expansive  growth.  These 
factors  include;    the  future  deployment  of  advanced  submarine 
cables;  a  number  of  high-capacity  cables/ which  are  planned  for  the 
1980's,    Beyond  these/  it  is  likely  that  extremely  high  capacity 
submarine  cables  using  optical  fiber  and  laser  modulation  techniques 
may  well  be  deployed  along  high-density  communications  routes. 
Given  the  high  cost  of  both  communications  satellites  and  large- 
capacity  cable  systems/  there  is  a  greater  need  than  ever  before 
of  close  coordination  in  the  planning  of  such  facilities. 

Another  extremely  important  factor  involves  decisions  by 
individual  countries/  as  s*pX1  as  regional  groups  of  countries/ 
concerning  the  provision  of  domestic  and  regional  telecommunica- 
tions services  either  on  INTELSAT  or  on  separate  satellite  facili-^ 
ti^s.    To  the  extent  that  these  countries  wish  to  deploy  and 
operate  separate  satellite  systems/  there  will  be  ever  increasing 
demands  on  the  radio  frequency  for  all  providers  of  satellite 
communications  systems  services.    Furthermore/  the  growth  of 
regional  satellite  systems/  in  particular/  could  serve  to  erode 
the  economies  of  scale  that  the  INTELSAT  System  has  been  designed 
to  provide. 
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It  is  not  INTELSAT'S  philosophy,  nor  will  it  be  its  practice^ 
to  obstruct  the  provision  of  teleconununications  services  wherever 
they  are  needed  in  the  world       domestically /  regionally  or  Miter^ 
nationally.    Our  approach/  which  derives  from  our  international 
character  and  our  well  established  record  of  dynamic  growth^  will 
be  one  of  seeking  innovative  solutions ,    At  the  present  time^ 
INTELSA    is  actively  exploring  means  whereby  it  can  provide  low-* 
cost  domestic  satellite  services  on  a  planned  basis/  rather  than 
relying  exclusively  on  spare  capacity.    We  feel  confident  that 
there  are  good  technical  solutions  that  would  allow  INTELSAT  to 
make  available  expanded  capacity  in  the  1980 *s  in  order  to  provide 
a  wide  range  of  services  domestically  and  internationally  at  com* 
petitive  costs.     Such  solutions  include  a  switchable  INTELSAT  V 
satellite/  which/  on  conunand  from  the  groundr  could  be  automati* 
cally  reconfigured  in  whole  or  in  part  from  an  international 
operational  mode  to  a  domestic  or  regional  configuration. 
Another  possible  approach  is  a  smaller  class  **hybrid**  satellite^ 
which  could  be  used  either  for  domestic  service  or  for  interna- 
tional routes  with  less  heavy  traffic  requirements/  such  as  the 
Atlantic  Ocean  Region  Major  Path  2,    It  is  possible  that  by  mid- 
year 1980  the  INTELSAT  Board  of  Governors  and  the  INTELSAT 
Meeting  of  Signatories  will  have  taken  the  Actions  necessary  to 
choose  from  among  these  the  advanced  satellite  concepts  and  make 
available  the  needed  satellite  facilities  in  the  early  1980's, 

Assuming  that  positive  decisions  are  reached/  here  are  some 
of  the  results  that  INTELSAT  may  expect  to  attain  by  the  end  of 
the  twentieth  century; 

1,  Traffic  volume  for  international  service  may  have  grown 
to  a  quarter  of  a  million  voice  circuits, 

2,  International  videoconferencing  and  videophone  service 
may  have  grown  to  comprise  a  meaningful  percentage  of 
INTELSAT'S  business. 

3.  Domestic  and  regional  television  distribution  satellite 
services  provided  by  the  INTELSAT  System  may  exceed  25 
systems  and  over  100  transponders.    Significant  new 
Pacific  Ocean  customers  in  the  early  1980'sare  expected 
to  include  satellite  networks  for  Australia  and  the 
People's  Republic  of  China.    For  some  countries 
INTELSAT  will  serve  as  a  starter  systCTi  until  they 
evolve  into  a  fully  independent  system;  but  for  others/ 
INTELSAT  will  be  able  to  accommodate  their  long-term 
growth  as  well. 

4.  It  is  possible  that/  by  the  1990 's/  the  necessary  tech- 
nology/ coupled  with  a  need  for  greater  interconnection 
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of  various  separate  satellite  ByBtemB,  may  even  lead  to 
the  provision  by  INTELSAT  of  space  platforms  that  would 
not  only  meet  INTELSAT'S  primary  telecontmuni cations 
purposes/  but  serve  as  host  to  a  variety  of  telecontmuni* 
cations /  meteorological  and  earth  resource  packages  that 
would  be  interconnected  by  hardwired  ""switchable"  links. 
Special  packages  of  this  type^  installed  on  the  space 
platform/  could  be  augmented  or  maintenanced  at  regular 
intervals  by  manned  space  stations.    These  platforms 
would  of  course  not  be  manned  on  a  continuous  basis,  A 
network  of  five  or  seven  such  platforms  could  meet  vir- 
tually all  needs  in  space  applications  except  for 
tactical  military  communications.    Truly  gigantic  manned 
space  stations  for  industrial  activity  or  energy  produc- 
tion are  beyond  the  scope  of  INTELSAT'S  planning  in 
terms  of  size  and  cost. 

If  I  may  return  to  the  present  and  less  grandiose /  I  would 
just  like  to  note  that  the  key  to  the  future  is  as  much  the  small 
detail  as  is  the  grand  design,     INTELSAT'S  success  stems  from  its 
preoccupation  with  the  small  and  medium  users ^  as  well  as  the 
large.    We  are  pleased  that  our  new  ll-*meter  Standard  B  antenna 
has  proved  to  be  a  worthy  answer  to  the  international  telecoimnuni- 
cations  needs  of  many  of  the  South  Pacific  island  countries.  The 
introduction  of  Standard  B  operations  in  Tonga  some  months  agO/ 
for  instance/  has  reportedly  brought  dramatic  changes  in  the  local 
economy.    By  means  of  ''telephonic  shopping"  through  the  INTELSAT 
global  network/  much  more  competitive  prices  for  import  commodi- 
ties have  been  obtained       thus  dropping  the  cost  of  imports  for 
Tongans  by  20  percent. 

We  are  hopeful  that  some  of  the  new  satellite  concepts  for 
domestic  services  we  are  considering  for  the  1980 's  can  provide 
the  right  power  and  coverage  to  allow  much  lower  cost  terminals 
in  the  4  to  5-meter  range.    Finally/  we  hope  that  tests  and 
demonstrations  to  .be_cpnducted  through  the  INTELSAT  System  for 
the  University  of  the  South  Pacific  will  be  successful  and  that 
we  can  play  a  meaningful  role  in  the  future  success  of  this 
ambitious/  farflung  educational  enterprise. 

This  week  we  begin  a  new  year,  a  new  decade  and  a  new  future 
for  the  Pacific  and  for  INTELSAT/  and  we  have  high  hopes  and 
aspirations  for  the  evolving  partnership  between  the  Pacific  Ocean 
countries  and  INTELSAT,    My  very  best  wishes  to  you  and  to  your 
efforts  on  the  pacific  Telecommunications  Council. 
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High  S'peed  Digital  and  Analog  Parallel  Trausmssion  Technique 
over  Single  Telephone  Channel 

F*  Akashi,  y<  Sato  and  M*  Eguchi 
Nippon  Electric  Co*,  Ltd* 
JAPAN 


Abstract 

Adaptive  equalization  technique  and  carrier  phase  control  technique  in 
parallel  transmission  of  digital  and  analog  signals  using  a  quadrature 
amplitude  modulation  are  presented*    In  this  transmission,  a  two-dimensional 
error  signal  necessary  for  dicision  directed  method  in  adaptive  equalization 
and  carrier  phase  control  can  not  be  measured  due  to  analog  signal  undetect^ 
ability*    N^  decision  directed  schemes  are  derived  so  that  the  adaptive 
equalization  and  carrier  phase  control  are  satisfactorily  achieved  under 
the  disturbsmce  of  correlated  analog  signal* 


i<  Introduction 

Transmitting  digital  and  analog  information  in  parallel  produces  inters 
esting  applications,  such  as  multiplexed  transmission  of  digital  and  analog 
information  sources,  high  fidelity  analog  signal  transmission  etc*    In  the 
field  of  information  transhdssion  over  a  single  telephone  channel,  such  a 
high  speed  parallel  transmission  has  not  been  realized,  although  data  trans^ 
mission  up  to  9*6  kbps  is  well  established  by  using  adaptive  techniques, 
such  as  adaptive  equalization  and  carrier  phase  control*    One  promising 
parallel  tthnsmission  method  is  to  use  quadrature  amplitude  moai:lation, 
where  digital  and  samplei  analog  signals  are  mapped  on  inphase  and  qtiadra'- 
ture  components,  respectively [1 J  *    The  adaptive  receiver  for  this  mapping 
scheme,  called  Hybrid  Analog^^and^Digital  Modulation (HAI^) ,  is  described  in 
this  paper* 

Since  the  received  signal  through  the  telephone  channel  is  often  highly 
distorted  due  to  filter  system  impairment  and  disturbed  by  carrier  phase 
jitter,  adaptive  equalization  and  carrier  phase  coiitroi  are  significant 
demodulation  functions  in  HADM  modem  implementation* 

The  adaptive  equalizer  implemented  in  a  two'dimensSOnal  transversal 
filter  is  well  known  for  digital  data  transmission  based  on  double  sideband 
modulation*    The  major  problems  of  applying  this  technique  to  HAi)H  are  ref- 
lated to  the  treatxoent  of  analog  information,  namely; 

(1)    Analog  information  is  ordinarily  correlated.    No  scrambling  and  desc- 
rtmbling  techniques  have  been  developed  for  sampled  analog  sequences* 
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(2)    Jimlog  infozmtion  can  not  be  estimtmd  acaaratBly  in  the  receiver, 
whilB  digital  information  can  be  restored  using  a  threshold  scheme* 
The  estimted  error  which  is  necessary  for  eqwlizer  adjustment,  can 
not  be  obtained  due  to  the  undetectability  of  analog  information* 

Most  of  the  discussion  isf  devoted  to  adaptive  equalization  and  atrrier 
pliase  control  techniques*    Using  these  techniques,  parallel  transmission  of 
4,8  kbps  digital  and  2*4  kHz  sampled  analog  infoxiaation  can  be  realized  over 
a  single  telephone  channel*    Ccmputer  simulation  is  achieved,  demonstrating 
the  feasibility  of  such  a  receiver  scheme  pJ^swidng  the  use  of  an  actual 
channel  system* 

2.    System  model 

A  transmission  £:ystem,  based  on  HA&i,  is  depicted  in  Fig*l,  This  system 
can  be  equivalently  reduj^  tc>  baseband  and^  time  discrete  model,  as  shami  in 
Fig,2, 

The  received  signal  X  in  Fig*2  is  written  as 
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where  Aj^  is  trsmsmitted  Jata,  Pn  is  a 
sampled  impulse  response  for  the  over^ 
all  filter  system^  and  Vn  is  noise 
signal  assum&d  to  be  white  Gaussian* 
When  digital  .digital  a^,  and  emalog 
signal  bjj  are  trapped  on  inpbase  and 
quadrature  axes  of  a  tridimensional 
planer  as  shown  in  Fig^S^  transmitted 
data  Ap  is  expressed  as 

Equalized  output       is  given  by 

where  Cf  is  castplex  valued  tap  coeffi^ 
cient  for  the  transversal  equalizer* 

yhen  the  carrier  phase  control  loop 
is  provided  after  equalizer^  output 
is  given  by 


(3) 


n  n 
where  Bn  is  the  controlled  carrier  phase* 


< 
z 
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Figure  3*    Mapping  m&thods 


Output  G  '  is  demapped  to  obtain  the  transmitted  digital  and  analog  in' 
formation* 


3*  Adaptive  receiver  configuration 

Automatic  gain  control  and  timing  phase  coiitrci        usually  carried  out 
directly  >t/  referring  to  ^  received  pnssband  signal*    In  the  BADM  system^ 
they  can  be  applied  in  the  same  way*    On  the  other  hand^  adaptive  egualiZ" 
ation  and  carrier  phase  control  must  be  carried  out  by  decision  directed 
methodf  using  an  accurate  error  signal  Gj^*  ^  An*    The  difficulties  in  ap^ 
plication  of  such  a  decision  directed  method  to  lUUM  are  as  follow^ 

(1)  Aji  estimation  cannot  be  uniquely  determined.    Sspeciallyr  thv?re  is  no 
strategy  to  estimate  accurate  analog  part  b^  from  distorted  signal  G^*  * 

(2)  Analog  part  of  A^  is  ordinarily  correlated*    No  scrambling'descrambling 
technique  has  been  developed  for  the  sampled  analog  sequences  * 

3-i    Adaptive  equalization 

Adaptive  equalizer  tap  coefficient  should  be  adjusted  so^^s  to  reduce 
error  signal  E  ; 


E    '  0    -  A 

n       n  n 


(4) 


Since  ervor  signal       is  &  function  of  both  channel  characteristics  and 
transmitted  data,  adjusted  tap  coefficients  are  determined  not  only  bg 
chatmsl  characteristics,  but  sklso  byi  arj^ocorr^lation  of  the  trjtnsmitted 
data  sequBnce*    if  the  transmitted  data  is  imcorrelated,  the  channel 
distortion  can  be  equalized  in  the  sense  of  flat  fxeguency  characteristics* 
The  whitening  technique  for  correlated  digital  data  sequence  is  well  estab- 
lished in  a  scraiobier  and  descramhier*    However,  there  is  no  whitening  tech* 
iiique  tor  analog  signals,    TJius,  one  of  the  major  problms  in  regard  to 
adaptive  equalization  in  HADH  is  to  find  tap  adj^ustsient  algorithms  so  that 
the  channel  distortion  is  equalized^  while  not  being  disturbed  by  the  strong 
analog  part  correlation* 

Prom  this  viBW'point,  the  zero-forcing  algorithm  seems  to  be  preferable 
to  the  wean  square  error  algorithm,    fhe  zero^forcing  algorithm  optimizes 
tap  coefficients  so  as  to  satisfy  the  following  equations^ 

where 

/I  '  0  (K^O)  and^^  "  Const  (K^O)  , 

Bguationf5J  is  obtained  from  the  crosscorrelation  between  error  signal 
and  transmitted  digital  data  a^,i,e,, 

^^n-JiFn^  =  0      (k^'L,  *  (6) 
under  the  conditions 


<       ajj>-  0    (kkjl)  and  <  ^jbj^y^  0,  (7) 

where<  y  denotes  the  expectation  [Appendix  2J,  Since  Eq,  (7)  can  be  satis- 
fied when  only  digital  data  a^  is  whitened,  this  algorithm  is  free  from  the 
correlated  analog  signal  disturbing  force* 


On  the  other  hand,  tap  coefficients  in  the  mean  sguare  error  algorithm 
satisfy  the  following  equations* 

where  A  and  N  denote  sic;nal  and  noise  powers,  respectively*    Equation  ($)  is 
obtained  by  crosscorrelation  between  received  signal       and  error  signal 
as 

<X*  -  £  y  =  0  fJc-'N,,,itfJ/  (9) 
n"ic  n 

when 

<vaj^  Aj^y^o  (kk£)*  (10) 

In  Fgs,  (9)  and  (10)  r  *  denotes  complex  conjugate*  Jt  should  he  noted  that 
Eq.  (10)  is  not  satisfied,  if  transmitted  analog  signal  is  correlated*  [Ap^ 
pendix  Xr] 
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As  a  result  of  the  a?>ove  discussion,  the  zero^foTcing  algoritlm  is 
preferable  for  HADM  equalization*    H<Mevert  it  should  be  remrked  that  the 
zero'forcing  algorithm  has  two  disadvantageous  aspects*    One  is  that  Bqs*($) 
lack  a  random  noise  term*    l^ereforet  optimized  tap  coefficients  often  have 
large  noise  enhancement*    The  other  is  that  the  zero^forcing  tap  adjustment 
fails  for  channels  having  a  large  Initial  distortion* 

f^nother  adaptive  equalization  problem  in  HMM  is  that  true  analog  data 
cannot  be  obtained  by  the  same  threshold  detection  method,  as  used  for 
digital  data*    Consequently t  correct  error  signal  given  by  Eq*  (4)  is  uxmble 
to  be  found  by  any  detection  method*    Other  definltl<ms  of  error  signal  in 
place  of  Eq*  (4)  must  be  $atlsfactoi:ily  applied  to  adaptive  equalizatlm 
algorithms*    An  idea  to  introduce  new  error  signal  definition  is  as  follows* 

For  the  zero^forcing  algorithmt  the  r^ai  part  of  transmitted  data/  ant 
is  used  instead  of  A^*    3?ien/  error  ^  is  given  by 

T  =       -  a*  (11) 
n       n  n 

Equation  (5)  is  still  obtained  from  the  following  equation  using  the  cross*' 
correlation  between  thJ  7  error  signal  and  transmitted  digital  data  ajt 

<a^j^'^>=  0  ('Jt«'-tf...W  [Appe*idix  I]*  (12) 

Thereforet  iterative  tap  coefficient  adjustmentt  based  on  the  gradient 
method,  is  derived  as 

^n+l^  cp^olfa    ,  T  I     (k^N***N)*  (13) 
k        k       [  nrk   n  J 

For  the  mean  square  error  algorithmt  the  real  part  of  Bq*  (4)  is 
employed,  i*e*t 

e_   =ReallB„]=g^-a^    .  (14) 


n 


where  ffjj  Is  the  real  part  of  0^*  In  this  caset  Eq*  (9)  can  be  replaced 
equivalently  by  the  following  relation* 


<^  r^K  %r 


to  obtain  Bq.  (8)    [Appendix  II]. 

Thereforet  the  laean  sqas^re  error  adaptive  equalization  is  obtained  as 

3-2    Carrier  phase  control 

The  carrier  phase  jitter  in  telephone  channelst  which  originates  in 
leakage  from  AC  power^supplying  equipment  t  is  one  of  the  major  impairments 
in  high  quality  information  transmission*    Phase  error  ^^t  caused  by  carrier 
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phase  ;itt#r«  can  be  maaaurad  by  detecting  the  angular  deviation  between  tha 
phase  control  output  singal  and  transmitted  signal  ^j,,    in  the  data  inodem, 
phaaa  error^^  is  easily  approximated  as 

-  Img  IG^*/A^J.  (17) 

mxere  the  Intersymbol  Interference  Is  assumed  to  be  eliminated  by  locati'ig 
the  adaptive  equalizer  before  the  carrier  phase  control  Icop*    in  BADM, 
however,  such  a  phase  measuremnt  can  not  be  e^tactly  achieved,  since  no 
transmitted  analog  sigMl  can  be  detected*    One  possible  strategy  to  measure 
the  carrier  phase  error  is  to  regard  h^*  as  the  detected  imaginary  part* 
This  phase  error  measurefiient^^  is  expressed  as 

"P^^imagKgJ  +  J^„'J/f«  + 
n  n  n        n  n 

-^'^WJ/fV^^'n'  J 

-  sin       sin  f^fsin       ^  sin       cos       )/  1^  sinl^a^s}^  (cosj^ 
+  2sin       J     •  f^^J 

whi^re  If jj  is  the  angular  coordinate  of  Ant  and  ^n  is  the  difference  between 

angular  coordinates  of  G  '  and  ^  , 
^  n  n 

Measured  angular  deviation^n  vanishes  when  analog  part  hj^*  tends  to 
zero*    Hence,  jitter  measurement  reliability  depends  on  analog  part  amplitude 
distribution* 

Thus,  the  carrier  phase  control  can  be  carried  out  using  this  phase 
measurement  scheme* 

3^3    Joint  system  using  adaptive  equalizer  and  carrier  phase  control  loop 

The  adaptive  receiver,  which  provides  carrier  phase  control  loop  after 
the  adaptive  equalizer,  shows  high  performancetsJ  *    Such  a  sVstem  is  cont- 
roiied  jointly  in  a  decision  directed  manner,  referring  to  the  estimated 
data*    In  this  case,  error  signals  for  an  adaptive  eQualizet  involved  in 
Bq*  (11)  Or  Bq*  (14)  must  be  replaced  by  the  error  signal  after  carrier 
phase  control  loop* 

In  the  mean  square  algorithm,  the  mean  square  error  magnitude  gradient 
is  expressed  as  Kx~n^'i^^n*    Accordingly,  the  tap  adjustment  formula  is 
given  by 

Jn  the  zmro^forcing  algorithm,  Bq*  (12)  can  be  expressed  as 
where denotes  the  carrier  phase  jitter,    Sqttation(20)  becomes  equal  to 
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K^t  (S)  when  the  carrier  phase  Jitter  is  completely  controlled*    Xn  this 
case,  tap  adjusting  Sq*   (13)  is  not  affected  by  the  carrier  phase  control 
loop* 


Xnitieilization  of  this  J^int  system  is  another  significant  problem. 
Initial  training  can  not  2)e  achieved  btj  sending  an  BADH  signal*  Therefore, 
a  special  training  sequence  must  be  sent  before  mm  signal  information  tran- 
smission*   Such  a  training  sequence  meiy  be  the  same  one  as  is  employed  in 
conventional  data  modem* 


4*    Computer  simulation 


The  con^ter  simulation  is  achieved  for  highly  distorted  voic^and 
channels    Transmission  conditions  employed  in  the  computer  simulation  are 
listed  below* 


(1)  Modulation  method: 

(2)  Modulation  rate: 

(3)  Shaping  filter: 

(4)  Carrier  frequency: 

(5)  Happing  mathod: 


Double  sideband 
2400  baud 

ISX  cosine  roll  off 
1700  Hz 

4  level  raster  mapping 


The  35  tap  adaptive  equalizer  is  simulated  under  the  condition  that  the 
analog  signal  is  correlated*    For  visible  understanding  of  the  equalizer's 
fluctuation  effect  affected  by  the  correlated  analog  signal r  analog  signal 
bj2  is  chosen  as  periodic  blxiary*    3!he  scatter  diagrams  shotifn'  in  Piff*4  and  5 
are  for  the  zero^forcing  and  mean  square  error  algorithms,  respectively* 
The  scattering  magnitude  for  the  zero^forcing  equalization  is  larger  than 
that  of  mean  square  error  equalization*    Tlie  reason  is  that  the  error  signal 
in  zero^forcing  equalization  does  not  tend  to  zero*    Xn  order  to  reduce  the 
scatering  magnitude,  in  zero^forcing  equalization,  the  coefficient     must  be 
small  to  smooth  out  such  a  non-^decreasing  error  signal*    Scattering  magni" 
tudes  along  infi^ase  and  quadrature  axes  are  the  same  in  Pig*  4,  but  are  dif" 
ferent  in  Fig*  5,    These  factors  iJ^ly  that  the  mean  square  error  equaliza^ 
tion  is  not  free  from  etnalog  part  correlation* 

Figure  6  shofs  the  performance  curves  of  two  equalization  schemes,  when 
the  analog  signal  is  uncorrelated *    Very  small  coefficient     must  be  chosen 
for  the  zero^forcing  equalization  in  order  to  get  the  same  performance  as 
obtained  by  mean  square  error  equalization* 


The  mean  square  error  equalizer  performance,  when  operated  jointly  with 
the  carrier  phase  control,  is  shown  in  Fig*  7*    A  second  order  filter  with 
Joop  gain     is  employed  in  the  carrier  phase  control  loop*    It  is  seen  that 
t*e  carrier  phase  jitter  is  satisfactorily  cancelled  by  carrier  phase  control 
loop* 

Projn  curt^e  (c)  in  Fig*  7,  which  is  for  the  practical  situation  for  an 
existing  25  dB  signal  to  aoise  ratio,  it  is^  conclui^d  that  the  resultant  SHR 
at  carrier  phase  control  loop  is  2?etter  thian  22  dB  and  guarantees  a  10^  error 
rate  for  digital  information*    This  error  rate  performance  is  almost  the  sajne 
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Figure  4*  Scattering  diagram 
for  correlated  analog  data 
[Zero^forcing  algorithm] 
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Figure  5*  Scattering  diagram 
for  correlated  analog  data 
[mean  square  algorithm] 


Figure  6*  ^JUR  for  analog  signal 

(a)  Mean  square  algorithm 

with  phase  control (y^l^O) 

(b)  Zero^forcing  algorithm 

with  phase  control  (y^l^O) 

(c)  Zero^ forcing  algorithm 

without  phase  control 


Figure  7*  sm  for  analog  signal 
(a)  Uniform  distribution 

without  jitter 
(h)  Uniform  distribution 

with  50Bz  10^  p-p  phase  jitter 
ic}  Uniform  distribution 

with  50Hz  20"  p-p  phase  jitter 

and  StIR  25  dB  random  noise 
(d)  Giiussian  distribution 

with  50Hz  10^  p'p  phase  jitter 
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as  realized  in  the  conventional  9*6  kbps 
data  modem* 

From  a  practical  viewpoint,  the 
transmission  cf  a  single  2*4  kHz  sampled 
analog  signal  is  interesting*  Uniformly 
distributed  sampled  analog  signal  is  di* 
^/ided  into  four  parts  and  mapped  on  four 
different  raster  loci,  as  shown  in  Fig, 8, 
A  12  dB^SNR  improvement    can  be  obtained 
by  this  four  level  quantization* 
Therefore,  the  total  SNR  is  34  dB*^  When 
analog  data  is  transmitted  with  the  con- 
ventional  9^6  kbps  data  modem,  4  bit 
qaantization  mast  be  applied  to  the  ana^ 
log  data*    Then,  SNR  is  24  dB,  at  best* 

5*  Conclusion 

The  adaptive  equalization  methods 
and  corresponding  carrier  phase  control 
methods,  which  are  suitable  for  HAW 
transmission,  were  developed^ 


Uniform  distributed 
analog  signal 


0  C 


;D 
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Figure  8*  Mapping  diagram  when 
analog  Signal  is  transmitted* 


The  computer  simulatitm  tor  the 
parallel  transmission  of  4*8  kbps  digi^ 
tal  and  2*4  kHz  sampled  analog  sequences 

was  performed  for  an  actual  telephone  channel*    Simulation  results  show  that 
the  parallel  transmission  technique  improves  the  10  dB  StfR  from  a  conven- 
tional 9*6  kbps  data  transmission,  when  2*4  kHz  satapled  analog  information 
is  transmitted  over  a  telephone  channel* 

The  authors  would  like  to  thank  Messrs*  Y*  Kato,  M*  Sugiyama, 
K*  Hurayama  and  Y*  Marumo  for  their  encouragement  *  ^ 


Appfindix 

I,    The  zero-forcing  algorithm  for  HAS3M  * 

Jji  the  zero-forcing  algorithm,  equalizer  output  peak  distortion,  whicl* 
is  defined  by  using  impulse  response  samples  after  &qualizer  as 


is  minimized* 


It  is  known  that  the  peak  distortion  can  be  minimized  by  setting  tap 
gains  as  to  satisfy  Bqs*  (5),  under  the  sufficient  condition  that  equalizer 
input  peak  distortion  is  less  than  1  [3}*    Impulse  response  samples,  after 
equalizer  can  be  estimated  by  the  crosscorrelation  between  transmitted  data 
and  error  signal  as 


^a       F  >«  <  a    JXC  (Za.P     .      -V  )      A  )  > 


U-9 


Uiider  the  conditions  iii  Bqs.  (7)  •    Therfor^,  the  zero^forcing  equalization 
can  be  achieved  by  forcing  Sqs*  (6)  zero* 

From  Eq.  (22) ,  it  is  seen  that  the  transmitted  data  An  in  Sn  can  be 
replaced  by  its  digital  part  ajj .  Then  Eq.  (12),  in  which  all  signals  ^re 
observable  at  the  receiver,  is  also  applicable. 

JJ.    The  mean  square  algorithm  for  HAI^ 
The  mean  square  error 

s  -</4f  > 

can  be  minimized  by  setting  tap  gains  tx>  satisfy  following  equations* 

<S^i/dc^^  K^e/^d^^'<X^^^   \>'  0     (k'-L  ...^L)  (24) 
The  left  hand  side  of  Eq*  (24)  can  be  rewritten  as 

under  the  condition  in  Eq*  (10)* 

Xf  real  part  mean  square  error S  '  can  be  used  instead  of  £/  it  n^tiid 
be  applicable  to  HADM  in  which  only  di9itai  part  error  can  be  measured* 
When  £  '  is  used,  the  partial  derivative  of      is  written  as 

<  Vickie  > 

under  the  additional  condition  <a ^  y  * 

Since  Eqs*  (26)  is  the  same  as  Eqs*  (25),  the  nsaan  square  a^lgorithm  for 
HADH  can  be  achived  by  forcing  Eq*   (IS)  zero* 
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ABSTRACT 


A  new  algorithm  for  symbolic  network  analysis  is  presented.  The  algorithm  is  based  on  the  ap- 
plication of  a  newly  defined  $*operation  on  the  set  of  all  simple  paths. 

Comparisons  with  existing  algorithms  on  the  basis  of  terms  that  must  be  evaluated  during  the 
derivation*  the  number  of  operations  required*  and  the  executton  time  in  several  represented  bench- 
marks show  that  the  proposed  algorithm  is  considerably  more  efficient  than  currently  available  solu- 
tions. 


I.  INTRODUCTION 

The  symbolic  analysis  of  reliability  networks  has  been  the  subject  of  considerable  research.  The 
symbolic  terminal  reliability  algorithms  available  in  the  literature  are  based  on  path  enumeration  [1-13K 
cut-set  enumeration  [4.8]  aiKi  on  the  acyclic  sutjgraphs  of  the  given  probaWlistic  graph  tl4l. 

The  most  efficient  path  enumeration  algorithms  use  reduction  to  mutually  exclusive  events  by 
Boolean  algebra.  However,  common  drawljacks  of  these  algorithms  are  that  they  generate  a  large 
number  of  terms  (3,  13l;  that  they  cannot  efficiently  handle  systems  of  medium  to  large  size  (i,e,,  sys- 
tem graphs  having  more  than  20  paths  between  input-output  node  pairs)  [4];  and  that  they  cannot  easi- 
ly determine  the  resulting  symbolic  function  when  the  number  of  elements  in  the  network  is  large  [8], 
The  same  drawbacks  affect  the  algorithms  based  on  the  cut-set  enumeration  (4), 

A  more  efficient  algorithm  based  on  the  acyclic  subgraphs  of  the  given  probabilistic  graph  was 
recently  proposed  by  Satyanarayana  and  Prabhakar  (14],  The  examples  indicate  that  this  algorithm  is 
appreciable  faster  than  existing  methods  and  can  handle  larger  networks. 

In  this  paper  a  new  algorithm  for  the  symbolic  termlna!  reliability  computation  is  presented. 
The  algorithm  belongs  to  the  dass  of  path  enumeration  algorithms  (which  use  Boolean  algebra)  It  is 
based  on  the  application  of  a  newly  denned  $-operation  on  the  set  of  all  simple  paths,  A  simple  path  is 
represented  by  a  binary  string  (path  identifier);  thus  only  logical  operations  are  required.  The  algorithm 
does  not  suffer  from  the  drawbacks  of  path  or  cut-set  enumeration  algorithms. 


*This  research  was  supported  in  part  by  the  Advanced  Research  Projects  Agency  of  the  Department  of 
Defense  under  contract  MDA  903-77-0272  and  in  part  by  the  Office  of  Naval  Research  under  contract 
N00014-79-C-0866, 

"Dr  Grnarov  is  currently  on  leave  from  the  Electrical  Engineering  Departtnent,  University  of  Skopje. 
Yugoslavia. 


The  algorithm  was  coded  in  FORTRAN  IV  and  run  on  a  DEC-10  timesharing  computer  system. 
Execution  times  confirm  the  advantages  of  the  proposed  algorithm  over  existing  path  and  cut-set 
enumeration  algorithms.  The  execution  times  are  considerably  shorter  than  the  times  shown  for^the 
network  examples  in  [14]  (these  results,  of  course,  provide  only  a  qualitative  comparison  of  computa- 
tional efficiency  since  the  programs  were  run  on  diflferent  computers). 

IL  DERIVATION  OF  THE  ALGORITHM 

For  a  network  consisting  of  N  nodes  and  E  links*  the  path  identifier  is  introduced  by  the  follow 

ing; 

Definition  I:  The  path  identifier  IPk  for  the  path     is  defined  as  a  string  of  n  binary  variables 
!Pf^ "  x\X2 ' '  '  xr  * ' 

where 

jc,  *  1  if  the  /'*  element  of  the  network  (node  or  link)  is  included  in  the 

path  fl^jt 

jc,  *  X  otherwise 

and  n  -  number  of  network  elements  that  can  faiK  i.e.: 

n  *»  N  in  the  case  of  perfect  links  and  imperfect  nodes 

n  *  E  in  the  case  of  perfect  nodes  and  imperfect  links 

n  »  N  +  E     in  the  case  of  imperfect  links  and  imperfect  nodes 

As  an  example  let  us  consider  a  4  node.  5  link  network*  given  in  Figure  K  in  which  nodes  are 
perfectly  reliable  and  links  are  subject  to  failures.  The  path  {$,x\,Q,xs,b,Xi,t)  is  then  represented  by  the 
string:  IP  IxxU. 


Figure  I,  Path  Identifier  String 

According  to  Definition  1,  it  can  be  seen  that  a  path  identifier  has  the  form  of  the  cube  in 
Boolean  algebra.  Hence,  by  applying  the  ^^-operation  ("sharp"  operation)  (115),  page  173)  between  two 
path  identifiers,  denoted  by  #  IP^,  we  obtain  all  subcubes  (events)  of  not  included  in  IP^. 
Unfortunately^  the  generated  subcubes  are  not  mutually  disjoint.  The  #-operation  should  be  repeated 
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Since  the  proposed  algorithm  SYMB  does  not  produce  cancelling  terms,  the  obtained  result  for 
ihe  example  given  in  Figure  1.  has  four  terms  in  comparison  with  Uland  [3]  which  have  five  and  six 
terms  respectively. 

For  the  second  example  of  a  network,  shown  in  Figure  2  (also  Figures  U  10  and  3  in  [8K  |4] 
and  tl4]  respectively),  we  obtain  a  reliability  expression  which  has  16  terms.  The  results  in  [8]a  and 
I4]  have  22  and  61  terms  respectively*  and  the  symbolic  expression  in  (Ml  upon  expansion  yields  123 
terms. 


Figure  2.  Modified  Graph  of  ARPA  Network 

The  third  example,  given  in  Figure  3^  was  also  tised  in  [3K  [13]  and  [121.  The  reliability  ex- 
pression  has  38  terms  while  ihe  result  in  [13]  has  72  terms.  For  the  determination  of  82^^  The  algo- 
rithm  SYMB  requires  34  comparisons  while  the  algorithms  reported  in  [13]  and  ll2\  require  54  and  173 
comparisons  respectively  For  finding  S24  these  values  are  26*  45  and  159  respectively. 


Figure  3.  Example  Network 

A  [M'Ogram  based  on  the  proposed  algorithm  was  written  in  FORTRAN  IV  and  run  on  a  DEC- 
10  timesharing  computer  system.  The  program  was  applied  to  a  number  of  network  exp.r#iples  found  in 
the  literature.  The  execution  times  for  examples  given  in  Figures  2  through  6  are  presented  in  Table  3 
and  are  compared  with  the  execution  times  of  some  of  the  existing  algorithms.  The  results  confirm  the 
efficiency  of  the  proposed  algorithm. 
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on  the  set  of  subcubes  again  and  again  until  a  set  of  disjoint  subcubes  is  obtained. 

In  the  case  when  the  paths  nj,  J  ^  1,2,  -  -  -  have  been  examined*  the  determination  of 
the  set  of  subcubes  of  the  path  ir^,  which  are  not  included  in  the  previous  paths,  can  be  performed 
as 

-  iMIP^mx)itIP2)it---mPj)^-MP^^i  (1) 

Since  the  #*operfltion  is  performed  using  the  largest  possible  cubes  (path  identifiers)*  the  generation  of 
is  faster  as  compared  with  (3]  and  [g];  dso  there  is  no  need  for  storing  the  new  terms.  The  draw* 
backs  of  operation  (1 )  are  the  generation  of  the  repeated  subcubes  and  the  need  for  the  repeated  appli* 
cation  of  the  #*operation  between  the  subcubes  in  S^.  To  avoid  these  drawbacks,  a  new  $-operation  is 
introduced  in  D^nition  4  below. 

Beiore  the  presentation  of  D^nition  4  it  is  useful  to  make  the  following  consideration.  Since 
the  path  identifiers  contain  only  symbob  1  and  the  #*operation  can  produce  as  a  new  symbol,  only  0. 
The  0*s  generated  in  step  j  are  designated  as  (y.  If  in  the  cube  generated  by  #-operation  there  is  only 
one  0^,  we  call  this  a  unique  0.  Next  we  quote  the  definition  of  the  coordinate  #-operation  from  (15) 
(the  definition  of  #*operation  between  two  cubes  is  given  in  [15]  on  page  173)  and  we  introduce  the 
definitions  of  the  ©^operation  and  the  $*operation. 

D^nition  2.  The  coordinate  #*operation  is  defined  as  given  in  Table  1. 


Table  1 


or 


0  1 


0 

1 

X 


z  y  z 
y  z  z 
1    0  z 


D^nftion  3.  The  ©/-operation  between  two  cubes>  say  C-  oiOz  -  a, 
C*«  bibz  -  -      -  -  -  b„,\s  defined  as 


if  Ofifbt  ^  y  for  any  unique  0  or 
if        "  y  for  all  a,  -  0*'  for  any  v 
C\  #  a\J  a  otherwise 


where 
and 


C\  is  a  cube  obtairifed  from  C*  substituting  all  a,  -  0',  for  which        -  j',  by  1. 

Co  is  a  cube  obtained  from  C*  substituting  all  a,  -     for  which  a.itbiV^y.  by  x. 

D^nitfon4.  The  $*operation  between  two  cubes     and  CMs  defined  as 
<t»    it  ajitbt  -=  z  for  all  i 


if  Ofitbt  *=  y  for  any 
C  otherwise 


and 
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where  *  is  the  empty  set.  Sj  -  Sj^i  ®j  C\  Si  -  C  @  i  C  and  y  -  2, 3,  -  -  *  k  ik  is  the  number  of 
steps  in  which  anv  ^mbol(s)  0  is  generated),       C{C2  ■  ■  ■  c,  ■  ■  ■  c«  and  c,  -  a,i^b,. 

According  to  D^nition  4  it  follows  that  if  we  substitute  the  #*operation  in  (1)  by  the  $- 
operation,  the  resulting  set  5„  will  consist  of  di^oint  cubes  only.  The  symbolic  expression,  correspond- 
ing to  a  cube  C  in  Sj„,  is  given  by 

no  -  p'Q  rid  -  Pj) 

where 

P  -  n  A     for  all  /  satisfying  c,  1 

Q  for  all  /  satisfying  c,    unique  0 

-  Q  ft     for  all  /  satisfying  c,  -  0^ 
A  is  syritbol  representing  probability  that  the  ^'^^lement  is  up 

and  n  and  -  are  the  product  and  concatenation  operators  in  the  string  algebra. 

We  can  now  introduce  the  algorithm  SYMB  for  the  derivation  of  symbolic  expression  for  termi- 
nal reliability: 

ALGORITHM  SYMB: 

step  1.  Find  P^th  identifiers  for  all  simple  paths  between  node  s  and  node  t 

step  L  Sort  them  according  to  increasing  number  of  symbols  1  (i.e.i  increasing  path 

length). 

step  3.  Set  Tu  -  TilPx) 

step  4.  (loop)        For  m  -  2, 3^  ■  ■  ■  ,k  determine 

S«-(-  ((/P,S/Pi)WP2-)S/P„.i 
Form  r^-  naj  .  /-  K2.  ■  ■  ■ ./ 

step  5.  END 


In  the  algorithm,  Q  is  a  cube  in  the  set  5^  and  /  is  the  number  of  cubes  in  5^. 

As  an  example,  the  SYMB  algorithm  is  applied  to  the  simple  bridge  network  given  in  Figure  1. 
(This  same  example  was  used  in  [3land  [4].) 

steps  l,2.Table  2  presents  the  set  of  all  simple  paths  and  their  path  identifiers  (for  simplicity  we  consid- 
er the  case  with  perfect  nodes  and  imperfect  links). 
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Table  2 


m 

1 
2 

4 

IP. 

-It: 

XjX4 
X 1X5X4 

XJX5X2 

llxxx 
xxllx 
Ixxll 
xllxl 

step  3. 
step  4. 


step  5. 


m-2: 


xxUx 
Itxxx 
001  Ix 


y-  1 


T2I  -  P3P4(1  -  P\Pl) 


m  -  3: 


Ixxll 
Itxxx 
10x11 
xxllx 
Si~  10011 

Tji  -  P\p4PSQlQi 


unique  0.  ^  —  1 
unique  0,  y  -  2 


m  "  4: 


xllxl 
llxxx 
011x1 
xxllx 
01101 
Ixxll 
S4-  01101 

Tax"  PiPiPsQxQA 
END 


unique  0,  y  -  1 
unique  0,  y  -  2 


The  symbolic  expression  for  terminal  reliability  is 

Tt,  -  PlPl  +  P%P^{\  ~  P1P2)  +  PxP^PSQlQi  +  P2/'JP59l94 

III.  COMPUTATIONAL  RESULTS 

Two  common  criteria  for  the  evaluation  of  symbolic  reliability  algorithms  are:  <1)  the  number 
of  terms  in  the  reliability  expression;  and  (2)  the  number  of  comparisons  of  an  intermediate  product 
term  with  the  term  represented  by  a  simple  path  [l3l. 
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Table  3 


Algorithm 

Computer  SVstem/language  |  Fig.  2 

Fig.  3 

Fig.  4 

Fig.  5 

Fig.  6 

Fratta,  Montanari 
(3] 

IBM  360/67 
FORTRAN 

112  s. 

> 

10  min. 

Lin,  Leon,  Huang 
[4] 

CDC  6500 
FORTRAN 

9  s. 

75  s. 

Abraham 
[131 

DEC-10 
SAIL 

6  s. 

19  s. 

Satyanarayana, 
Prabhakar  [l4l 

PDP  11/45 
FORTRAN 

1.2  s 

5.7  s. 

43  s. 

SYMB 

DEC-IO 
FORTRAN 

0.8  s. 

1.5  s. 

3.3  s. 

I.I  s. 

7.^  s. 

IV,  CONCLUDING  REMARKS 


The  paper  presents  a  new  algorithm  for  symbolic  network  analysis.  The  proposed  algorithm  is 
based  on  the  implementation  of  a  newly  defined  S^operation  on  the  set  of  path  identifiers.  Applying  the 
$*operationSt  only  the  disjoint  subcubes  are  generated  and  therefore  the  reliability  expression  can  be  ob* 
usined  in  a  straightforward  manner.  The  algorithm  is  efficient  since  it  does  not  generate  a  large  number 
of  terms  and  does  not  require  the  generation  and  storage  of  intermediate  terms  beside  the  path 
identifiers. 

The  comparisons  with  the  existing  algorithms  in  the  number  of  terms,  number  of  comparisons 
and  execution  times  of  the  realized  program  confirm  the  efficiency  of  the  proposed  algorithm. 

Due  to  the  improved  computational  efficiency*  the  SYMB  algorithm  permits  us  to  analyze  and 
derive  symbolic  reliability  expressions  for  networks  of  considerably  larger  size  than  was  possible  using 
the  previous  techniques, 
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Abstract 


The  main  objective  of  this  paper  ie  to  study  the  buffer 
behaviour  for  binomial  input  and  random  server  interruption; 
Analytical  e:q>ressionB  are  obtained  for  parameters  of  interest 
and  numerioal  results  are  discussed. 

INORODUCTION 

Design  of  buffer  Is  one  o-  the  important  Problem  in  data 
communication.  The  non  uniform  random  nature  or  message  gene- 
ration   in  a  data  communication  system  is  frequent^  occurinff 
reality.  More  efficient  data  tranemission  system  can  be  obtained 
by  combining  the  needs  of  many  random  users  in  such  a  way  that 
the  flow  of  information  becomes  more  continous.  Ofee  rapid  rate  of 
growth  of  teleooRunUnication  particularly  in  connection  with  time 
shared  computer  hae   resulted  in  a  rapid  and  Intensive  interest 
in  this  area.  !Kie  solution  of  inefficient  use  of  communication 
channels  and  equipment  is  the    use  of  a  synchrt>nous  multiplexor. 
These  devices  sample  the  various  message  sourcest  store  detected 
messages  in  buffer  memory  and  then  transmitt  the  stor<itd  message 
over  the  communication  link  or  channel.  Thus  it  becomes  necessary 
to  find  out  'biiat  how  long  the  storing  of  message  will  delay  the 
performance.  Moreover,  the  size  of  the  buffer  storage  memory  is 
finite  and  hence  there  will  be  prt>bability  of  buffer  overflow 
and  consequent  message  loss.  Given  the  buffer  input  statistics, 
the  piroblem  is  to  find  the    stora'^e  requirement  such  that  the 
overflow  probability  and  expected    queuing  delay  due  to  buffering 
is  less  than  their  given  specific  value.  In  this  paper  a  queuing 
model  with  finite  buffer  size  fcr  binomial  input  and  ran^ 
server  interruptions  is  studied.  It  is  assumed  that  ther^ire 
only  a  small  number  of  terminals.  The  receipt  of  messages  in  a  ^ 
specified  time  interval  alters  the  prt>bability  that  additional 
messages  will  be  received  in  the  same  specified  time  interval. 
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Let  the  following  specifications  be  given 
Output  rate  (when  serving)  =  r  characters/sec. 
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Buffer  length  ■   N  oharacvera 

Steady  state  protability  of  the  *  p.- 
ewitoh  in  state  1 

Stea^  state  protatility  of  the  *   p^  , 
switch  in  state  0  .    ^ 

Serrioe  interval  ■    x1/r„)s  \ 

B  O  i,  J 

Average  output/service  interval  "   p^^  characters 

Average  input/service  ittterval,^-  P  p^^  characters  (2) 
where  P  (<1)  is  the  traffic  intensity. 

!rhe  protatility  9^^^  of  k  characters  arriving  during  a 
service  interval  is  given  ty.  Binomial  dJLstritution 


^"^    ,  k  •  0,li2,...,N 


I  ,  k  <  0,  k  >  N 

Let  the  protatility  Pj^(3)  of  the  tuffer  occupancy  B(3)  ■  i 
at  the  end  of  3  th  service  interval  be  defined  as 

Pi(3)  -  Prot  B(3)  -i  ,  i  =  0,1,...,N  U) 
Equations  for  the  tuffer  content  process  can  te  written  as 

^o^i*^^  "  ^0  Pel  Po^^)  *  ®o  Psl(3)Pi(d)  +  e^Peo  P^,(3)  (5) 

or  in  original  ^ 

Pi(3+i)  *  ei  Ps^  Po(d)  +  t       -k  p^^  Pfc+i(d) 

i 

*    ^  ®i-k  Pso  Pk:^3).      i-0,1,...,IH  (6) 

k«0  stv  n. 


and 


N-1  N  _  N-k 


Pn(3*i)  -  [1-  t^^  e^lp^i  P^(3)*  ^Z^C1-  t^^  ^Jp3,  Pfc(3) 

N-1  l^-k-1 
*  ^i3PsoPfc^3)*PsoPN<3) 

Equations  (3)  and  (7)  can  te  conveniently  written  matrix  form  as 
P(3+1)  *  Pel   0  P(3)  +  Peo  ^  p(i)7  ,  (8) 
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*vh«r«  p(j)  is  the  (1^1)  dlmensioaal  ▼•otor 


P(3) 


Pi(i) 

* 
* 


and  Q  and  H  are  CS*^)  x  (N-f1)  matriode  dal;.i:«d  as 


0  - 


H  • 


0 

0 

4 

Q             t  •  • 
0 

0 

* 

^N-1 

^M-1 

^N-2 

^1 

M-l 
i-0  ^ 

M-1 

1-  I  e. 
i«o  ^ 

N-2 

1—    3E    64  t ,  * 

i«o  ^ 

1 

1-  z 

i-0 

0 

0 

0 

^1 

4 
4 

0 

0 

4 

^M-1 

* 

^N-2 

^0 

'm-1 
i«o  ^ 

M-2 

1-  z  e. 
i-0  ^ 

N-5 
1—  3E  64    4  *  t 

i»o  ^ 

Stationary  State  Probabilities:  When  j  -  «»,  p(3+1) 
equation  (8)  reduces  to 


(9) 


0 
0 


(10) 


0 
0 


(11) 


p(d) 


or 


P  "  Ps1  %  *  Pso 


Rp  «  0 

where,    R  -  I  -  p^^  0  -P^^  K 

It  is  obvious  that  matrix  R  will  be  of  the  form  of 


P* 

(12) 

05) 
(14) 


1* 

00 

'o1 

0 

n 

* 

'12  ** 

.  0 

0 

a  » 

* 
* 

'n-1 ,0 

'N-1,1 

'k-1,2** 

*'ir-i,N-i 

'n-i,n 

(15) 

I 

'n,i 

*  'N,lfr-1 

'n,n 

Slnoe  (N-fl)  component  equations  obtained  from  equation  (13)  are 
not  linearly  independent,  first, N  component   equations  from 
equation  (13)  are  solved  together  wltb  normalizing  oonditidnP 

p  -  1  (16) 

where  U  is  (N-t-l)  dimensional  unit  vector  {^St+^)  comj^nents  of 

?can  now  be  obtained  using  a  recursion  method  by  defining  ah 
K-^l)  dimensional  vector  s  as 

®i  "  V^o  '  ^l*?) 

so  that 

^o  "  V^o  k-1  (18) 

In  general  I    rj^_^  ^S^ 

Sfc  «  Pw^F„  -      ^  —        .  k  »  1,2,. ..N  (19) 

Equation  (l9)  will  give  P,j(k  »  1,2,...,H)  in  terms  of  Sj^  and  p  , 
where  p^  is  given  by 

H 

Po  -  V   2    h  <20) 
Thus  all  values  of  Pij(  k  «  1,2,...,N)  are  eveauated  through 
equations  (19)  and  (20). 

Overflow  Probability  ;  Ihe  probability,  p  of  a  character  being 
tranositted  during  each  service  interval  is  given  by 

^  "  Ps1<l-Po^ 

(Therefore,  the  expected  load  ^carried  during  each  service 
interval  is  ^  The  average  load  offered  during  each  service 
interval  is  given  by  equation  (2).  Obe  overflow  probability  p^ 
is  defined  as 

p^^  »  ((i-P)/a  ,  where  i  »  average  offered  load  (22) 
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Queueing  Selayi  ^«  expected  queue  length  at  the  end  of  a  servioe 
interyal  is  given  as 

N 

9e  -        i  Pi  (23) 

Average  number   of  oharaoters  that  arrive  during  a  servioe 
interval  is  given  by  equatidii' (2) .  Henoe  the  average  queue  length 
at  the  start  of  a  servioe  is  given  by 

J^i      -  a(1-p^P  (24) 

Overall  average  queue  length  Is  obtained  by  taking  the  time 
average  of      and  q^.  Thus  the  average  queue  length      is  given 

Ql,  ■     S    1  Pi    -   f  (1-P,f)  (25) 

1"0 

the  expected  queuing   delay  S  is  defined  as 

L  -  Qj/p  units  of  servioe  interval  (26) 

The  values   p^^  and  S  are  oonputed  using  the    equations (22) 

and  (26)  for  different  values  of  P  *  The  oo&iDuted  values  are 
plotted  in  graphs  as  shown  in  Pigures  1  and  2« 

CONOIDS  ION 

Por  f:txed  value  of  traffic  intensity  P  the  overflow  probab- 
ility p^^  decreases  as  the  traffic    intensity  N  increases  and  for 

fixed  v&lue  of  N  the  p^^  decreases  as P  increases*  It  is  also 

observed  that  for  a  given  value  of  X  the  C  increases  as  N  increa- 
ses and  for  fixed  value  of  N  the  C  increases  as  P  increases  upto 
^  »  9*5  and  on  further  increase  of  P  from  0*5  to  1*0  S  will 
nearly  remain  constant*         type  of  model  ie  very  useful  where 
the  number  of  users  axe  less  and  the  data  should  be  transmitted 
through  the  existing  telephcns  lines  whenever  there  is  speech 
interruption  in  the  telephone  line* 
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ABSTRACT 


In  this  paper  we  investigate  two  possible  policies  for  realizing  an  arbitrary  traffic  matrix  in  a 
Slotted  ALOHA  broadcast  packet  radio  network:  full  connectivity  and  limited  transmission  power.  The 
performance  for  the  fully  connected  (point-to  point)  network  is  the  same  as  the  known  result  for  a 
centralized  network  and  allows  a  maximum  throughput  of  1/e  The  other  approach,  wherein  we  give 
each  node  sufficient  power  to  just  reach  his  destination,  allows  a  maximum  throughput  proportional  to 
the  logarithm  of  the  number  of  (active)  nodes  in  the  network/ These  results,  which  are  derived 
analytically,  are  then  verified  by  simulation,  showing  excellent  agreement, 

1*  Introduction 

One  of  the  m^or  problems  in  the  effective  utilization  of  computer  resources  is  the  distribution 
of  those  resources  to  the  usei*  This  problem  has  been  greatly  alleviated  by  the  advent  of 
communication  networks  but  communication  among  these  user^  in  a  local  environment  still  remains  a 
problem.  The  concept  of  broadcast  packet  radio  for  local  access  was  first  utilized  in  the  ALOHA  system  ^ 
[ABRA  701  and  more  recently,  the  Advanced  Research  Projects  Agency  of  the  Depanment  of  Defense 
has  undertaken  a  project  to  investigate  the  use  of  more  general  broadcast  packet  radio  systems  [KAHN 
77,  KAHN  78),  A  packet  radio  network  consists  of  "i^ny  packet  radio  units  (PRUs)**  sharing  a 
common  radio  channel  such  that  when  one  unit  transmits,  many  other  units  will  hear  the  packet^  even 
though  it  is  addressed  to  only  one  of  them.  This  feature,  inherent  in  broadcast  systems,  in  conjunction 
with  the  fact  tb-i:  channel  access  cuntrol  is  neither  automatic  nor  free,  results  m  destructive  interference 
when  several  packets  are  received  simultaneously. 

Many  studies  have  been  conducted  to.evaluate  the  capacity  (maximum  achievable  throughput) 
of  one-hop  cc;ntralized  communication  networks  using  broadcast  radio  as  the  communication  medium. 
In  [ABRA  70]  the  capacity  of  fully-connected  one-hop  centralized  pure  ALOHA  was  found  to  be  Xjle 
and  in  [ROBE  75)  the  corresponding  result  for  Slotted  ALOHA  networks  was  found  to  be  1/e  In 
[LAM  741  we  find  an  extensive  analysis  for  the  fully  connected  one-hop  centralized  slotted  ALOHA 
access  scheme  and  in  (TOBA  74,  KLEI  75)  we  find  similar  results  for  Carrier  Sense  Multiple  Access 
(CSMA).  Local  access  networks  usually  have  centralized  traffic  requirements  (the  central  node  often 
being  a  gateway  to  the  main  network). 


*  This  research  was  supported  by  the  Advanced  Research  Projects  Agency  of  the  Department  of 
Defense  under  contract  MDA  903-77-C-0272, 

**  Alt  components  of  the  packet  radio  network  (i  e„  stations, 'repeaters  and  terminals)  use  a  common 
device  for  channel  access.  This  device  is  called  the  Packet  Radio  Unit, 
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In  [GITM  75,  TOBA  78b]  we  find  some  capacity  results  for  two-hop  Slotted  ALOHA 
centralized  nets  and  these  results  are  extended  to  CSMA  in  (TOBA  78at, 

On  the  other  hand,  some  applications  of  broadcast  radio  nets,  (such  as  ship*to*ship 
communication  Or  remote  sensing  networks)  have  arbitrary  point-to-potnt  traffic  requirements.  This 
kind  of  broadcast  network  has  received  little  attention  in  the  literature.  In  iKLEI  78)  we  derive  the 
capacity  for  a  random  network  (i,e,,  the  nodes  are  randomly  located  in  space,  giving  rise  to  random 
connectivity)  using  multi-hop  Slotted  ALOHA  and  find  that  we  can  achieve  throughput  proportional  to 
the  square  root  of  the  number  of  nodes  in  the  network  by  restricting  the  transmission  range.  In  fact,  we 
find  that  the  optimum  number  of  nodes  to  have  in  range  (i.e„  the  nodal  degree)  is  about  six.  In  (SILV 
79b!  we  derive  similar  results  for  reguhr  networks  ti,e,  nodes  are  regularly  located  and  connected  to  a 
fixed  number  of  neighbors),  again  finding  a  square  root  behavior  and  also  tiut  the  nodal  degrees  should 
be  minimized  (subject  to  a  conneaivity  constraint).  The  performance  of  any  network  will  depend  on 
the  traffic  requirements  and  in  [SILV  79al  we  derive  bounds  on  the  capacity  of  a  single  hop  point-to- 
point  network,  for  an  ^optimal'  traffic  matrix,  showing  that  we  ihn  achieve  a  throughput  proportional  to 
the  number  of  nodes  in  the  network. 

In  this  paper  we  consider  point^to*point  networks,  satisfying  arbitrary  traffic  matrices,  ^n  which 
the  nodes  are  sufficiently  close  that  they  can  communicate  in  one  hop.  We  investigate  whether  the 
nodes  should  transmit  at  full  power  or  restrict  their  power  to  just  allow  communication  to  their 
Intended  destination.  By  restricting  the  range  we  expect  higher  performance  since  the  interference  will 
be  reduced.  This  is  the  phenomemon  that  we  have  observed  in  other  studies  (KLEI  78,  SILV  79a, 
SILV  79b], 

2.  The  Network  Model 

The  networks  that  we  study  in  this  paper  have  a  random  topology,  which  may  be  thought  of  as 
either  representatives  of  the  set  of  all  possible  networks  or  as  snapshots  of  a  mobile  network.  In  order 
to  model  the  requirement  that  the  networl?  should  be  able  to  handle  an  arbitrary  traffic  pattern,  we 
assume  a  uniform  traffic  matrix.  Our  traffic  model  is,  then,  of  the  (instantaneous)  communication 
requirement  between  some  active  subset  of  the  total  number  of  nodes  in  the  network  (ncn*active  nodes 
are  ignored), 

A  network  is  a  set  of  (active)  nodes  (with  n  even  to  allow  pairing)  randomly  located  in  a  unit 
hypersphere.  These  nodes  are  then  randomly  paired  to  represent  communicating  pairs  of  nodes. 
Having  generated  the  network  and  the  traffic  matrix,  we  satisfy  the  communication  requirement  by 
suitable  choice  of  transmission  power.  We  consider  two  approaches  that  will  allow  this  paired 
communication  to  be  reallized:  i)  give  every  node  sufficient  power  to  be  able  to  reach  every  other  node 
til  tbf^  network;  or  ii)  give  each  node  sufficient  power  to  just  reach  his  communication  partner. 

Once  the  network  is  established  we  have  one  additional  parameter  to  specify  -  the  probability 
that  a  node  will  transmit  in  any  slot,  (This  corresponds  to  the  offered  channel  traflRc,  randomized  so 
that  Slotted  ALOHA  will  operate  correctly  and  resolve  previous  conflicts  caused  by  to  simultaneous 
transmissions,)  In  order  to  compute  the  throughput  we  use  the  ^heavy  traffic  moder,  which  corresponds 
to  assuming  that  all  (active)  nodes  are  always  busy,  but  which  transmit  in  any  given  slot  depending  on 
this  transmission  probability.  We  denote  the  transmission  probability  for  node  /  as  p,. 
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Nodal  Throughput:  Consider  arbitrary  node  (say  node  t)  in  the  network.  The  probability  that  this 
node  correctly  receives  a  packet  from  his  panner  (say  node  j)  in  any  slot,  is  given  by: 

5,  -  Prij  transmits]  Pr{i  does  nor  transmit)  Pr[none  of  I  *s  neighbors  transmits] 

where  N,  is  the  set  of  nodes  that  i  can  hear  (excluding  his  partner  J},  We  are  assuming  here  that  a 
node  either  hears  a  transmission  or  hears  nothing,  (In  a  real  network  the  reception  process  is  not 
discrete  but  depends  on  noise  levels  etcJ 

For  the  heavy  traffic  model,  5,  corresponds  to  the  (received)  throughput     for  this  node.  Thus 
the  total  network  throughput,     i$  given  by: 

yiy.'is,  (2) 


3.  Completely  Connected  Topotosies 

One  approach  to  satisfying  an  arbitrary  random  traffic  matrix  is  to  give  every  node  sufficient 
transmission  power  so  that  all  the  nodes  in  the  network  hear  when  any  one  transmits.  This  corresponds 
to  the  model  of  [ROBE  75,  ABRA  77l  and  the  total  network  throughput  wiil  therefore  be  l/e.  We 
proceed  to  show  that  our  approach  gives  :he  same  result. 

Since  the  environment  for  each  node  is  identical,  we  assume  The  nutnber  of  nodes  that 
can  interfere  with  a  given  transmission  is        so  the  throughput  for  each  node  is: 

In  order  to  ^et  the  offered  traffic  in  any  environment  to  be  the  optimum  value  of  one  packet  per  slot 
lABRA  70,  LAM  74,  YEMI  78l,  we  use  a  transmission  probability  of  p^l/ n.  We  then  have: 


I 


l-i 

n 


As  the  throughput  for  each  node  is  identically  distributed,  the  network  throughput,  y  ,is  simply: 

n 

which  has  the  expected  asymptotic  behavior  of  l/e  for  large  networks. 
4.  Limited  Transmitter  Power 


(4) 


(5) 


Another  approach  for  arbitrary  traffic  matrices  is  to  limit  the  power  of  each  transmitter  so  that  it 
exactly  reaches  its  destination  (we  are  assuming  that  reception  is  a  twO-state  process,  either  you  can  or 
cannot  hear  a  transmission).  In  Figure  1  we  show  a  two-dimensional  network  of  10  nodes  generated  in 
this  manner  by  the  simulation  program  described  in  section  5;  the  lines  joining  pairs  of  nodes  represent 
the  traffic  matrix  and  hence  the  transmission  radii. 
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Since  the  networks  we  consider  are  homogeneous*  the  throughput  for  ail  nodes  is  identically 
distributed;  we,  therefore*  drop  the  subscripts  corresponding  to  the  particular  node  under  investigation. 
We  set  the  offered  traffic  in  any  environment  to  unity,  by  selecting  the  transmission  probability  to  be 
1/^  for  a  node  that  interferes  with  k  others  when  he  transmits,  including  himself  and  his  transmission 
partner.  In  (SlLV  79b)  we  stuai&d  other  transmission  policies  and  found  that  the  scheme  used  here  had 
the  highest  throughputs.  Using  the  notation  v(*)  to  represent  the  throughput  for  a  node  which 
interferes  with  k  nodes  a^id  making  the  assumption  that  both  nodes  of  a  partnership  hit  the  same 
number  of  nodes',  we  obtain  the  following  expression  for  the  throughput: 


(6) 


where  A  the  interference  factor,  is  the  interference  contribution  from  nodes  other  than  the  node  itself. 
We  can  think  of  this/iactor  as  background  interference.  If  we  assume  that  the  interference  encountered 
at  ^nv  qode  is  indeocndem  of  the  degree  of  that  node,  then  the  expected  thoughput  for  any  node  in  the 
network,  ynode^  is  given  by: 


(7) 


where  is  the  probability  that  a  node  hits  (interferes  with)  k  other  nodes  when  he  transmits  (note  that 
he  always  hits  himself  and  his  partner). 

We  now  proceed  to  find  this  hitting  distribution.  Consider  an  arbitrary  node*  P,  in  the  network 
and  rank  the  n-l  other  nodes  in  order  of  their  distance  from  P,  If  P  is  paired  with  his  kih  neighbor, 
he  will  interfere  with  (hit)  exactly  ^+1  nodes  when  he  transmits.  As  P  is  equally  likely  to  be  paired 
with  any  of  the  nodes,  the  hitting  distribution  is  given  by: 

hk  -  k=-2.i  n  (8) 


We  can  now  compute  the  throughput. 
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In  [SILV  79bl  we  show  that  the  interference  factor,  /,  for  networks  where  the  interference  heard  by  a 
nod.  is  independent  of  the  degree  of  that  node  and  the  transmission  probability  is  ]/ k,  is  given  by: 

Thus  the  nodal  throughput  is  given  by: 


(10) 


•  As  both  nodes  are  transmitting  at  the  same  range,  certainty  the  expected  number  hit  by  a  transmission 
will  be  the  same. 
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Since  the  throughput  Tor  each  node  is  identically  distributed,  the  total  network  throughput,  y,  will  be 
given  by  ny^. 

k-2  1  1 


n 

k-i 


1  - 


n-2  k 


A—a 


(12) 


With  some  manipulation,  we  find  that  the  asymptotic  behavior  Tor  large  networks  is  given  by: 


lim  y 


log(«)  +  C  -  -7- 


where  C  is  Euler's  constant.  This  can  be  approximated  by; 

^  login)  -  1 


(13) 


(14) 


The  above  results  were  derived  with  no  reference  to  the  dimensionality  of  the  network.  We  can 
therefore  achieve  a  throughput  loganthnttcally  proportional  to  the  network  size  for  all  networks 
satisfying  an  arbitrary  traffic  pattern  by  exact  adjustment  of  transmission  range.  It  must  be  pointed  out, 
however,  that  the  throughput  for  all  pairs  of  nodes  in  the  network  is  not  the  same.  Nodes  that  are  close 
together  (and  thus  have  high  transmission  probabilities  since  they  do  not  interfere  with  many  other 
nodes)  will  achieve  higher  throughputs  than  those  that  are  far  apart  (recall  that  the  background 
interference  is  uniform  for  all  nodes  in  the  network).  Even  the  node  with  the  smallest  throughput  (in 
the  worst  case  this  node  will  hit  tt-2  other  nodes)  will  have  a  throughput  of: 

y(/j-2)- J-  (15) 

for  large  networks,  which  is  the  same  as  that  for  the  fully  connected  case  (in  which  every  node  achieves 
a  throughput  of  l/ne).  Thus  the  node  experiencing  the  worst  performance  will  be  doing  no  worse  than 
for  the  fully  connected  case,  whereas  nodes  close  together  will  far  exceed  this  throughput.  We  are 
currently  investigating  the  capacity  of  the  network  if  some  'fairness'  requirement  is  imposed, 

5.  Simulation 

In  order  to  check  the  validity  of  this  model,  we  developed  a  simulation  program  to  compute  the 
throughputs  for  these  networks.  This  program  operates  as  follows  (described  for  a  two-dimensional 
network). 

A  randomly  generated  network  is  located  inside  the  unit  circie  and  pairs  of  nodes  are  then 
randomly  matchec.  With  this  pairing,  the  transmission  radii  are  determined  so  that  communication  can 
take  place,  and  the  adjacency  matrix  is  computed.  We  then  determine  the  transmission  probabilities, 
based  on  the  number  of  nodes  within  range  of  the  node.  From  this  we  compute  the  success 
probabilities  for  each  node  and  hence  the  network  throughput.  This  process  is  repeated  many  times  and 
ihe  through^mt,  averaged  over  several  networks,  is  computed. 
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In  Figure  2  we  have  plotted  throughput  against  network  size,  showing  analyticdl  and  simulation 
results  for  a  two-dimensional  network  averaged  over  50  networks.  Notice  the  excellent  agreement 
between  the  model  and  simulation. 

4.  Conclusions 


We  have  Investigated  two  possible  policies  Tor  supporting  an  arbitrary  traffic  matrix  in  a  point- 
to-point  broadcast  packet  radio  network:  full  connectivity  and  limited  transmission  power.  The 
performance  Tor  the  Tully  connected  network  is  the  ^me  as  the  known  result  for  a  centralized  network 
and  allows  a  maximum  throughput  or  Me,  The  other  approach,  wherein  we  give  each  node  power 
sufficient  to  just  reach  his  destination,  allows  a  maximum  throughput  proportional  to  the  logarithm  of 
the  number  of  (active)  nodes  In  the  network.  This  behavior  was  determined  by  use  or  an  analytical 
model  which  was  then  verified  by  simulation. 

One  problem  with  this  approach  is  that  the  netwoik  throughput  is  not  allocated  Talrly^  in  that 
those  nodes  which  are  close  together  (and  thus  with  highet  transmission  probabilities),  will  achieve 
higher  throughputs  than  those  which  are  more  distant.  In  fact  it  can  be  shown  that  we  cannot  Increase 
the  throughput  or  those  high  Interference  nodes  without  reducing  the  overall  performance. 

The  traffic  matrix  considered  in  this  paper  is^  in  some  sense>  a  'worst  case'  as  It  shows  no 
locality,  (in  Tact  the  worst  case  would  be  if  every  node  wished  to  talk  to  a  node  at  the  other  extreme  of 
the  network,  forcing  the  fully  connected  case.)  If,  as  would  probably  be  the  case  in  reality,  the  traffic 
matrix  exhibited  some  degree  of  locality,  the  capacity  would  exceed  that  shown  here.  In  tSILV  79a]  we 
investigated  the  case  of  extreme  locality  and  attempted  to  find  the  'best'  possible  traffic  matrix.  We 
were  able  to  bound  the  performance  from  above  and  below  by  linear  functions  of  the  number  of  nodes 
in  the  network  and  found  a  traffic  matrix  that  achieved  a  capacity  between  these  bounds. 

In  a  r^j/ one-hop  point-to-point  packet  broadcast  network  we  would  therefore  expect  that  we 
could  obtain  a  capacity  which  grows  somewhere  between  logarithmically  and  linearly  with  respect  to  the 
number  of  nodes  in  the  network,  depending  On  the  traffic  characteristics. 
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Fif(ure  1.  10  Node  Network  Showlns  (Adjusted)  Tnnsmission  Rtdil 


Figure  Z  Anilytical  and  Simultiion  Results  /or  Z-dimensionil  Networks 
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Abstract 


We  consider  In  this  paper  packet  communication  systems  of  the  multiaccess/ 
broadcast  type  exemplified  by  ETHERNET  and  single-hop  ground  radio  networks, 
and  describe  a  simple  distributed  algorithm  which  can  support  message-based 
priority  functions  using  carrier  sensing.    The  scheme  is  based  on  the  princi- 
ple that  access  right  to  the  channel  be  exclusively  granted  to  ready  messages 
of  the  current  highest  priority  level.    It  Is  suitable  for  fully-connected 
broadcast  networks  with  or  without  the  colj.lslon  detection  feature  and  can  be 
made  preemptive  or  non-preemptive. 

I-  INTRODUCTION 

New  multiaccess  schemes  In  packet  broadcasting  have  been  abundant  In  re*- 
cent  years.    The  advent  of  these  schemes  Is  primarily  due  to  the  desire  to 
share  expensive  communication  resources  (particularly  the  communication  band- 
width), and  to  provide  a  high  degree  of  connectivity  among  the  communicating 
devices  without  the  burden  of  complex  topological  structures. 

In  general,  multiaccess  schemes  consist  of  algorithms  which  determine  the 
users*  right  of  access  to  the  shared  bandwidth.    These  algorithms  differ  by 
several  aspects  such  <is  the  degree  of  control  exercised  over  the  users*  access* 
the  centralized  or  distributed  nature  of  the  declslrjn  making  proi*.ess,  and  the 
degree  of  adaptlvlty  of  the  algorithm  to  the  changing  demand,  paced  on  the  chan- 
nel. 

The  need  for  priority  functions  In  multiaccess  environments  Is  a  clear 
matter.  Having  multiplexed  traffic  from  several  users  and  different  applica- 
tions on  the  same  bandwidth-limited  channel  In  order  to  achieve  a  higher  uti- 
lization of  the  latter,  we  require  that  a  multiaccess  scheme  be  responsive  to 
the  particular  specifications  of  each.  Priority  functions  In  multiaccess  en- 
vironments constitute  the  subject  matter  oc  this  paper. 


*  This  work  was  supported  by  SRI^Internatlonal  and  by  the  Defense  Advanced 
Research  Projects  Agency  under  Contract  No,  MDA  903-79-C-0201 ,  order  No,A03717, 
monitored  by  the  Office  of  Naval  Research. 

**The  author  is  also  a  consultant  to  the  Telecommunication  Science  Center, 
SRI-Internatlonal.  Menlo  Park,  California 
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In  a  typical  centrally  controlled  system,  a  contral  scheduler  essuines  the 
responsibility  of  granting  access  right  to  the  users.  Provided  that  It  has  at 
each  Instant  complete  knowledge  of  the  activity  on  the  channel  and  of  the  de- 
mand placed  on  the  channel  up  to  that  Instant,  the  central  scheduler  can  make 
optlnial  scheduling  decisions  and  thus  easily  support  priority  functions.  The 
real  problem  however  Is  how  to  provide  the  correct  Information  regarding  the 
demand  from  the  distributed  population  of  users  to  the  central  scheduler! 

In  distributed  systems,  users  make  their  own  d«.clsions  regarding  access 
to  the  channel.    Coordination  In  this  decision  making  process  can  be  accomp- 
lished by  having  all  users  execute  a  common  distributed  algorithm  driven  by 
control  Information  to  be  exchanged  among  them. 

In  this  paper,  we  consider  packet  communication  systems  of  the  multiac- 
cess/broadcast type  exemplified  by  ETHEKKET  (1)  and  fully-connected  ground 
packet^radlo  networks  (2).    In  these  systems  all  users  share  a  common  trans- 
mlsaion  medium  over  which  they  broadcast  their  packets.    Each  subscriber  Is 
connected  to  the  common  communication  medium  through  an  Interface  which  11s- 
*:ens  to  all  transmissions  and  absorbs  packets  addressed  to  It.    We  describe 
K^re  a  single  distributed  algorithm  which  can  support  message-based  priority 
functions  usXng  carrier  sensing.    The  scheme  is  suitable  for  fully-connected 
broadcast  networks  with  or  without  the  collision  detection  feature  and  can  be 
made  preemptive  or  non-preemptive. 

IIv  MULTIACCESS  PROTOCOLS 

The  simplest  multiaccess  techniques  are  obtained  when  the  bandwidth  is 
assigned  to  the  users  in  a  static  predetermined  fashion.    Time  division  multi- 
ple access  (TD^),  frequency  division  multiple  access  (FDMA)  and  code  division 
multiple  access  (CDMA)  are  typical  examples.    Unfortunately  these  fixed  assign- 
ment schemes  are  nonadaptive  to  time-varying  demand,  and  can  be  wasteful  of 
capacity  if  small-delay  constraints  are  to  be  met. 

Adaptive  and  more  efficient  multiaccess  schemes  can  be  obtained  by  pro- 
viding the  entire  bandwidth  as  a  single  high-speed  channel  to  be  shared  by  all 
users  in  some  fashion.    The  sharing  of  a  common  channel  by  many  geographically 
distributed  us^rs  has  been  the  subject  of  many  investigations  in  recent  years. 
The  difficulty  in  controlling  access  to  the  channel  from  users  who  can  only 
communicate  via  the  channel  has  given  ri^e  to  what  is  known  as  random  access 
techniques.    In  the  ALOHA  random  scheme,  users  transmit  any  time  they  desire^ 
(3),    When  conflicts  occur,  the  conflicting  users  reschedule  transmission  of 
their  packets  to  some  later  time.    In  carrier  sense  multiple  access  (CSMA) , 
the  risk  of  a  collision  is  decreased  by  having  users  sense  the  channel  prior 
to  transmission  (4).    If  the  channel  is  sensed  busy,  then  transnission  is  in- 
hibited.   CSMA  performs  well  only  if  the  propagation  delay  is  short  compared 
to  the  transmission  time  of  a  packet  (a  situation  encountered  in  local  area 
networks  and  ground  radio  systems)  and  if  all  users  can  hear  all  transmissions 
on  the  channel  (i.e.,  the  system  is  physically  fully-connected).    Many  CSMA 
protocols  exist  which  differ  by  the  action  taken  by  a  ready  terminal  which 
finds  the  channel  busy.    In  the  nonperststent  CSMA,  the  terminal  simply  sched- 
ules the  retransmission  of  the  packet  to  some  later  time.   In  the  1-persistent 
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CSMA,  the  terminal  iDonltors  the  channel,  waits  tmtll  the  channel  does  Idle 
(persisting  on  transmitting)^  and  then  transmits  the  packet  with  probability 
one*    In  the  p-perslstent  CSMA,  the  teruilnal  monitors  the  channel  as  In 
1-perslstent,  but  vhen  the  channel  does  Idle,  It  transmits  the  packet  only 
with  probability  p,  and  i^lth  probability  1-p  It  waits  the  maximum  propagation 
del£:y  and  then  repeats  the  process  provided  that  the  channel  Is  still  sensed 
Idle* 

These  schemes  can  be  used  to  access  a  ground  radio  channel,  or  a  single 
coaxial  cable  gs  Is  tho  case  with  ETHERNET*    The  difference  however  is  that  In 
a  broadcast  bus  envlrotiment.  In  addition  to  carrier  sensing.  It  Is  possible 
Cor  transceivers  to  detect  colllstlons  in  real  tin    and  thus  abort  the  trans- 
mission o£  all  colliding  packets  (5)*    This  produces  a  variation  o£  CSMA  re- 
ferred to  as  CSMA  with  collision  detection  (CSMA-CD) * 

In  random  access  scheines  no  control  Is  exercised  over  the  users*  right  oC 
access*    A  certain  level  of  coordination  or  cooperation  however  may  be  achieved 
by  gaining  InEormatlon  regarding  the  status  o£  just  the  channel  (busy  or  Ifile) 
as  Is  the  case  with  CSMA*    Hlgier  levels  oC  coordination  are  achievable  by  the 
means  o£  distributed  control  algorithms  which  are  driven  by  an  Increased  vol- 
ume oC  control  Information  exchanged  among  the  users*   Clearly  these  algorithms 
are  particularly  feasible  1£  tl^e  multiaccess/broadcast  environment  Is  physi- 
cally fully  connected  (l*e*,  1£  all  users  are  In  llne-of-slght  and  within 
range  oC  each  other) *    Such  distributed  algorithms  are  considered  oul  oC  the 
scope  oC  this  paper* 

III*    ON  PRIORIIY  FUNCTIONS  IN  MULTIACCESS  ENVIRONMENTS 

A)  IttustTating  the  need  for  pviOTity  functionB 

To  Illustrate  the  need  for  priority  functions  In  multiaccess  environments 
we  consider  the  following  scenario  on  a  broartcast  bus  using  the  nonpersistent 
CSMA-CD  protocol  (5) *    Assume  that  the  channel  Is  required  to  support  Inter- 
active traffic  at  some  low  throughput  level  S^t  (e*g*  5%  to  20%  of  the  avail- 
able bandwidth).    Clearly  a  large  portion  of  the  channel  is  unused,  and  can  be 
recovered  If  we  allow  traffic  from  other  applications,  say  file  transfer  pro- 
grams^ to  be  simultaneously  transmitted  on  the  channel*    File  transfer  traffic 
typically  consists  of  packets  which  are  **long*'  compared  to  those  encountered 
In  Interactive  traffic*    Analysis  of  CSMA-CD  with  variable  packet  size  has 
shown  that  higher  channel  utilization  Is  Indeed  achieved  by  the  Introduction 
of  file  transfer  packets,  but  to  the  detriment  of  the  short  Interactive  pack- 
ets which  Incur  Increasingly  high  delays*    Numerical  results  are  displayed  In 
Figs*  1  and  2*    Denoting  by  1-a  the  fraction  of  long  packets  Introduced  In  the 
mix,  and  by  i  the  one-way  propagation  delay.  Fig*  1  shows  aplotof  packet  de- 
lays hi  and  D2  (as  Incurred  by  short  packets  of  size  L]^»10T^  and  long  packets 
of  size  L2=100T  respectively)  versus  iHl,  the  fraction  of  long  packets  Intro- 
duced In  the  mix*    Fig*  2  shows  a  plot  of  the  total  channel  utilization  achieved 
versus  1-a*    (The  parameter  T^,  represents  the  collision  detection  and  recovery 
period*)    In  order  to  recover  the  available  excess  capacity  while  maintaining 
an  acceptable  performance  for  interactive  traffic  we  need  to  implement  a  pri- 
ority scheme  which  gives  priority  to  all  interactive  messages  uver  file  transfer 


B)  General  epecifications  required  of  priority  achemea 

ilttle  work  has  been  done  In  attempting  to  Incorporate  priority  functions 
to  multiaccess  protocols.    The  distributed  nature  of  tha  problem  has  been  a 
major  obstacle.    Priority  functions  here  are  vU^ed  In  their  most  general 
sense;  that  Is*  priority  Is  defined  as  a  function  of  the  message  tc  be  trans- 
mitted and  not  just  the  host  transmitting  the  message.    Before  we  proceedwlth 
a  description  of  the  priority  scheme*  we  briefly  discuss  here  the  target  re- 
quirements for  a  priority  scheme  to  be  acceptable. 

(1)     The  performance  of  the  scheme  as  seen  by  messages  of  a  ^Iven  pri- 
ority class  should  be  Insensitive  to  the  load  exercised  on  the 
channel  by  lower  priority  classes.    Increasing  loads  from  lower 
classes  should  not  degrade  the  performance  of  higher  priority 
cXaases. 

(il)    Several  messages  of  the  same  priority  class  may  be  simultaneously 

preser^k.  In  the  system.    These  should  be  able  to  contend  on  the  com*- 
munlcatlon  bandwidth  with  equal  right  (fairness within  each  priority 
class) . 

(ill)  A  priority  scheme  must  be  robust  In  that  its  proper  operation  and 
perfoHTiance  should  be  Insensitive  to  errors  In  status  Information. 

(iv)    The  volume  of  control  Information  to  be  exchanged  among  the  con- 
tending userst  as  required  by  the  schemet  and  the  overhead  required 
to  Implement  the  priority  scheme  must  both  be  kept  minimal. 

IV-    A  PRIORITY  SCHEME  USING  CARRIER  SENSE 

To  sat:#^£y  property    (1)  above,  a  priority  scheme  must  be  based  on  the 
principle  that  access  right  "at  any  Instant"  be  exclusively  given  to  ready 
messages  of  the  highest  current  priority  ftVel,    When  In  presence  of  a  nondls^ 
tributed  environment  such  as  a  single  server  queuelng  system*  one  has  knov^^ledge 
of  all  events  occurring  In  the  system;  the  use  of  a  preemptive  priority  <Jlscl' 
pllnef  whereby  the  assessment  of  the  highest  priority  level  Is  performed  at 
each  arrival  time,  guarantees  that  at  any  Instant  customers  of  the  highest 
priority  level  occupy  the  server;  the  use  of  a  nonpreemptlve  discipline,  where- 
by assessment  of  the  highest  non-empty  priority  class  Is  done  only  at  the  end 
of  each  service  period.  Introduces  some  delay  In  the  higher  I^Bvels.    In  a  dls* 
tributed  environment,  there  are  three  basic  problems  that  we  need  to  address 
In  designing  a  multiaccess  protocol  with  a  message-based  priority  functions 
(1)  to  fndentlfy  the  Instants  at  which  to  assess  the  highest  current  priority 
class  with  ready  messages;  (11)  to  design  a  mechanism  by  which  to  asseiis  the 
highest  non-empty  priority  class;  and  (111)  to  design  a  mechanlspi  iilch  as£;lgns 
the  channel  to  the  various  ready  users  within  a  class.    The  priority  scheme 
Introduced  In  this  paper  consists  of  resolving  the  first  two  problems  by  the 
means  of  the  carrier  sensing  capability,  while  the  third  Is  resolved  by  aDy  of 
the  above  mentioned  multiaccess  protocols. 
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A)  Basic  mechanim  foP  priority  assessment  (a  nonpreemptive  discipline) 

WiUi  the  broadcast  nature  of  transmission,  users  can  monitor  the  activity 
on  the  channel  at  all  times.    The  assess^nt  of  the  highest  priority  classwlth 
ready  messages  is  done,  at  least  (as  is  the  case  in  the  nonpreemptive  disci- 
pline),at  the  end  of  each  transmission  period,  whether  successful  or  not,  i.e., 
every  time  the  carrier  on  the  Channel  goes  Idle.    When  detected  at  a  host,  end 
of  carrier  (EOC)  establishes  a  time  reference  for  that  host.    Following  EOC, 
the  channel  time  is  considered  to  be  slotted  with  the  slot  size  equal  to  2T+Y, 
where  T  denotes  the  maxlinum  one-way  propagation  delay  between  pairs  of  hosts, 
and  Y  is  a  period  of  time  sufficiently  long  to  detect  a  short  burst  of  unmodu*^ 
lated  carrier.    Within  each  host,  messages  are  ordered  according  to  their  pri*^ 
ority.    The  priority  of  a  host  at  any  time  is  the  highest  priority  class  with 
messages  present  in  its  queue. 

Let  h  denote  an  arbitrary  host,  apd  EOC(h)  denote  the  time  of  end  of  car- 
rier at  host  h.    Let  p(h)  denote  the  tArlority  level  of  host  h  at  time  EOC(h). 
The  priority  resolution  algorithm  consists  of  having  host  h  operate  as  follows; 

(i)  If,  following  EOC(h),  carrier  is  detected  in  slot  i,  with  i<p(h), 
(thus  meaning  that  some  host(s)  has  priority  i  higher  than  p(h)  and 
access  right  must  be  granted  to  class  i)^  then  host  h  awaits  the  fol- 
lowing end  of  carrier  (at  the  end  of  the  next  transmission  period) 
at  which  time  it  reevaluates  its  priority  and  repeats  the  algorithm. 

(ii)  If  no  carrier  is  detected  prior  to  the  j-th  slot,  where  j=p(h),  then 
host  h  transmits  a  short  burst  of  unmodulated  carrier  at  the  begin- 
ning of  slot  j  (thus  reserving  channel  access  to  priority  class  p(h)) 
and,  immediately  following  this  slot,  operates  according  to  the  con* 
tention  resolution  algorithm  decided  upon  within  class  p(h)  (such  as 
p**persistent  CSMA,  for  example).  At  the  next  end  of  carrier,  host  h 
reevalutates  its  priority  level  and  repeats  the  algorithm* 

Thus,  by  t'le  means  of  short  burst  reservations  following  EOC,  tlie  highest 
non-empty  prioiity  class  Is  granced  exclusive  access  right ,  and  messages  within 
that  class  can  access  the  channel  according  to  any  contention  algorithm.  If 
the  contention  algorithm  is  CSMA,  tuen  we  refer  to  the  scheme  as  prioritized 
CSMA  (F-OSMA). 

Note  that  the  above  algorithm  corresponds  to  a  nonpreemptive  discipline, 
since  a  host  which  has  been  denied  access  does  not  reevaluate  its  priority  un** 
til  the  next  end  of  carrier*    However,  note  that  by  assessing  the  highest  pri- 
ority level  at  the  end  of  each  transmission  period,  whether  successful  or  not, 
the  scheme  allows  higher  priority  messages  to  regain  the  access  right  without 
incurring  <iuhstantlal  delays. 

We  illustrate  this  procedure  in  Fig.  3  by  displaying  a  snapshot  of  the 
activity  on  the  channel.     (For  simplicity  and  without  loss  of  generality  we 
consider  that,  in  this  and  all  subsequent  figures,  there  are  Only  two  possible 
priority  levels  in  the  system.    We  denote  by  n^  and  n2  the  number  of  active 
hosts  in  class  1  (Cl)  and  class  2  (C2)  respectively.    We  adopt  the  convention 
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that  CI  has  priority  over  C2.    We  also  show  a  rsservatlon  burst  as  occupying 
the  entire  slot  In  vUlch  Ic  Is  transmitted.    Finally  we  represent  by  a  vertical 
upward  arrow  the  arrival  of  a  new  message  to  the  system;  the  label  CI  or  C2  In- 
dicates the  priority  class  to  which  the  message  belongs.)    We  assume  In  Fig.  3 
that  at  the  first  HOC  we  have  n^O  and  n2>0.    Following  EOC  a  reservation  burst 
Is  transmitted  In  the  second  slot.    The  priority  resolution  period,  also  called 
priority  assessment  period  (PAP),  Is  In  this  case  equal  to  two  slots.  Follow- 
ing the  reservation,  we  observe  a  channel  access  period  (CAP)  which  consists  of 
the  Idle  time  until  the  channel  Is  accessed  by  some  user(8)  In  class  2*  Clearly 
CAP  Is  a  function  of  the  channel  access  procedure  employed  by  class  2.  Follow- 
ing CA^we  observe  the  transmission  period  (TP)  Itself,  the  end  of  which  estab- 
lishes the  new  EOC  time  reference.     (A  crosshatched  TT  signifies  a  colllslbn.) 
The  time  period  between  a  reservation  and  the  followln.,  EOC>  called  the  conten-^ 
tlon  Period  and  equal  to  CAP+TP,  Is  the  time  period  during  which  exclusive  ac- 
cess right  Is  given  to  the  class  which  succeeded  In  reserving  the  channel.  In 
this  nonpreemptlve  case  message  arrival  CI,  althougli  of  higher  priority.  Is  not 
granted  access  rlght.untll  the  EOC  following  Its  arrival  f  at  which  time  It  reserves 
the  channel*    Fig.  A  displays  channel  activity  similar  to  Fig.  3  with  the  ex- 
ception that  here  we  assume  a  collision  detection  feature  to       In  effect »  In 
this  case  unsuccessful  TP's  are  of  length  T^,,  smaller  than  a  full  message  trans* 
mission  period. 

Since  the  priority  resolution  period  Is  of  non-zero  length,  one  may  en- 
vision each  host  continuously  updating  Its  priority  during  the  priority  reso- 
lution period.    Clearly,  unless  we  allow  messages  to  change  priority  levels, 
the  priority  of  a  host  may  only  change  at  the  generation  times  of  new  messages 
As  a  result,  given  that  we  are  In  slot  k  of  the  reservation  period,  Indicating 
that  no  priority  class  higher  than  k  reserved  access  to  the  channel,  a  host 
may  still  make  leservatlon  for  Its  most  current  priority  as  long  as  this  pri- 
ority Is  lower  than  priority  class  k,  and  no  reservation  burst  Is  detected  be- 
fore Its  corresponding  slot.    However,  If  following  EOC  no  reservation  burst 
Is  detected  for  K  consecitlve  slots,  where  K  Is  the  total  number  of  priority 
classes  available  In  the  system,  then  the  channel  becomes  free  to  be  accessed 
by  any  host  regardless  of  Its  priority,  until  a  new  EOC  Is  detected. 

A  variant  of  this  nonpreemptlve  P=CSMA  alg^  rlthm  Is  to  require  that  ^ach 
host  record  at  the  end  of  the  priority  assessment  period  the  priority  level 
that  Is  granted  access  (say  1) ,  so  that  1-level  mec^sages  generated  during  the 
period  of  time  when  access  right  Is  granted  to  level  1  may  also  contend  on  the 
channel. 

Note  that  the  overhead  Incurrad  xn  a  reservation  period  following  EOC  Is 
a  function  of  the  currently  highest  priority  lev^&l*  The  higher  this  class  Is 
the  smaller  the  overhead  Is  and  the  smaller  Is  the  delay  to  gain  access. 

The  scheme  Is  robust  r;lnce  no  precise  Information  regarding  the  demand 
placed  on  the  channel  Is  exch::tiged  among  the  users.  Information  regarding  the 
existing  classes  of  priority  is  Implied  from  the  position  of  the  burst  of  un- 
modulated carrier  following  EOC.  Note  also  that  there  Is  no  need  to  synchro- 
nize all  users  to  a  universal  time  reference*  By  choosing  the  slot  size  to  be 
2t+Y  we  guarantee  that  a  burst  emitted  by  a  transceiver  In  Its  kth  gi^t  Is  re- 
cei^ed  within  the         slot  of  all  other  hosts. 
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B)  l^pepsistent  versus  p^persistent  T~CSMA 


Immediately  following  a  reservation  burst  for  class  1>  the  p-perslstent 
CSMA  scheme  consists  of  having  each  host  with  priority  1  do  the  following: 
(1)  with  probability  p  It  transmits  the  message,  (11)  with  probability  1-p  It 
delays  the  transmission  ^y  one  slot  and  repeats  the  procedure  If  the  channel  Is 
still  sensed  Idle.    This  ii»  equivalent  to  having  each  host  with  priority  1 
transmit  Its  message  following  a  geometrically  distributed  delay  with  mean  l/p 
slots,  provided  that  no  carrier  Is  detected  prior  to  that  time.    When  EOC  Is 
detected,  a  new  time  reference  Is  established  and  a  new  reservation  period  Is 
undertaken » 

In  a  1-perslstent  CSMA  mode.  Instead  of  sending  a  short  burst  to  Indicate 
a  reservation,  hosts  with  ready  messages  simply  start  transmission  of  their 
highest  priority  messages  la  the  corresponding  slot  following  EOC,  of  course, 
provided  that  no  carrier  Is  detected  In  previous  slots.    If  a  single  host  1& 
transmitting  then  Its  transmission  Is  successful  and  Its  termination  estab*- 
llshes  a  new  EOC  time  reference.    On  t>ie  othej  hand.  If  two  or  more  hosts  overlap 
In  transmission,  a  collision  results;  all  us^^rs  become  aware  of  the  collision 
and  will  consider  It  In  lieu  of  a  reservation.     (That  Is,  the  end  of  this  first 
transmission  does  not  constitute  a  new,  time  reference  and  no  new  reservation 
period  Is  started.)    All  hosts  Involved  In  the  collision  reschedule  the  trans- 
mission of  their  respective  messages  Incurring  a  random  delay,  say  geometrl*- 
cally  distributed  with  mean  l/p,,slots,  and  transmit  their  messages  at  the 
scheduled  time  provided  that ^n6  carrier  Is  detected  prior  to  that  time.  The 
end  of  thlf:  new  transmission  period  constitutes  a  new  time  reference  and  the 
procedure  Is  repeated*    X'See  Flg«  50 

In  general,  l-persistent  CSMA  Is  known  to  be  Inferior  to  p-perslstent, 
since  p^l  Is  certainly  not  optimum  If  the  likelihood  of  having  several  hosts 
with  ready  messages  qf  the  same  priority  level  Is  high.    However,  If  the  load 
placed  on  the  channel^by  some  priority  class  Is  known  to  be  low  (as  it  would 
most  probably  be  the  case  for  high  priority  levels  In  order  to  guarantee  their 
performance)  then  1-perslstent  CSM^  used  within  that  class  may  present  some 
benefit. 

In  environments  where  a  collision  detection  feature  Is  available  and  the 
collision  detection  and  recovery  period  T^,  Is  small  (on  the  order  of  2t+Y,  as 
Is  the  case  with  ETHERNET),  1-perslstent  CSMA  Is  clearly  superior  to  p-persls- 
tent  CSMA. 

C)  A  semi^preemptive  P~CSMA  scheme 

Consider  that  after  the  reservation  process  has  taken  place,  thft  channel 
has  been  assigned  to  class        Assume  that  before  a  transmission  takes  place  a 
message  of  level  1,  l<jfls  generated  at  some  host  h.    The  nonpreemptlve  scheme 
dictates  that  host  h  awaits  the  next  time  reference  before  It  can  ascertain 
its  (higher)  level  1*    The  seml*preemptlve  scheme  allows  host  h  to  preempt  ac- 
cess right  to  class       as  long  as  no  transmission  from  class  j  has  yet  taken 
place,  by  simply  transmitting  the  message.    If  the  generation  of  the  message  of 
level  1  takes  place  after  a  transmission  period  Is  Initiated,  then  host  h  waits 


until  end  of  carrier  Is  detected.    Both  nonpreemptlve  and  seml-^preemptlve 
schemes  are  applicable  whether  collision  detention  Is  In  effect  or  not. 

D)  A  preemptive  P-CSMA  scheme 

The  difference  between  this  and  the  seml-preemptlve  P-CSMA  scheme  la  that 
here  a  host  with  a  newly  generated  packet  may  also  preempt  an  on<-golng  trans- 
mission of  a  lower  priority  level  by  Intentlor  ^ly  causing  a  collision .  Clearly 
this  scheme  Is  only  appropriate  If  collision  detection  Is  In  effectl  It  can 
offer  some  benefit  If  lower  priority  classes  have  long  messages.  One  may  also 
envision  an  adaptive  preemption  scheme  whereby  an  on-going  transmission  la  pre-- 
empted only  If  the  already  elapsed  transmission  time  Is  short. 

E)  Notes  on  2>e$ervation  overhead  | 

a)  Hierarohical  veseroationsi^  If  the  number  of  priority  levels  Is  large, 
then  the  overhead  Incurred  In  thelreservatlon  process  may  be  high,  especially 
If  It  Is  expected  that  the  bulk  ofi  traffic  will  be  In  the  lower  levela  of  prl^ 
orlty*    This  overhead  can  be  decr^sed  If  a  hierarchical  reservation  scheme 
(l*e*,  a  tree  priority  resolution  algorithm)  is  used.   Aburst  in  the  first  slot  , 
designates  that  messages  in  the  highest  group  of  priority  levels  are  present. 
Following  that,  each  level  in  the  group  is  assigned  its  own  slot  for  reserva^ 
tlons,  etc. . 

b)  Message  delay  performance  versus  protocol  overhead:  In  the  above  de- 
scribed schemes,  the  higher  the  priority  is  the  smaller  is  the  delay  in  gaining 
access  rlg!it  to  the  channel;  and  thus  ttie  better  is  the  delay  performance. 
Such  B.  property  Is  Important  if  message  delay  for  high  priority  classes  is  a 
critical  performance  measure.    On  the  other  hand,  to  guarantee  a  low  delay  per- 
formance for  high  priority  classes,  it  is  Important  Co  limit  their  load  on  the 
channel;  as  a  result,  it  is  expected  that  the  bulk  of  traffic  falls  into  the 
lower  classes  incurring  high  overhea;d  at  each  priority  resolution  period.  This 
in  turn  limits  the  overall  achievable  channel  capacity.    An  alternative  to  the 
above  scheme  consists  of  having  all  ready  hosts  start  transmitting  the  unmodu- 
lated carrier  in  view  of  a  reservation  immediately  following  EOC,  but  such  that 
the  higher  the  priority  is  the  longeii^  is  the  number  of  slots  in  which  carrier 
is  transmitted.    As  a  result,  the  highest  priority  class  present  gains  access 
by  persisting  the  longest. 

V,    ON  THE  PERFORMANCE  ANALYSIS  OF  p-CSMA 

The  difficulty  which  arises  in  analyzing  multiaccess  schemes  such  as  CSMA 
is  mainly  due  to  zhe  fact  that  the  sta'tlstlcal  evolution  of  the  system  is  de- 
pend**nt  on  the  system  state;  in  particular  the  time  required  to  successfully 
transmit  a  message  is  a  function  of  the  number  of  active  hosts  in  the  system. 
The  same  difficulty  arises  in  p-CSMA  and  prevents  us  from  using  conventional 
priority  queuing  results  to  analyze  its  performance.   However,  using  the  "linear 
feedback  model"  (5,6)  with  a  finite  number  M  of  hosts  and  two  priority  levels^ 
analysis  of  the  nonpreemptlve  p-perslstent  P-CSMA*CD  has  been  carried  out.  In 
this  model  each  host  is  assumed  to  have  at  any  time  at  most  one  message  of  each 
priority  class.   Anew  message  of  a  given  priority  class  is  not  generated  at  the 
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host  until  the  previous  one  has  been  successfully  transmitted*    Thus  with  re* 
epect  to  each  priority  class^  a  host  can  be  In  one  of  two  states:  backlogged 
or  thinking*    In  the  thinking  state,  a  host  generates  (and  transmits,  according 
to  the  P-CSMA  access  right  acquisition  procedure)  a  new  message  In  a  slot  with 
probability  aj_(l-l,2)*     (For  simplicity  In  analysis,  It  Is  assumed  here  that 
the  channel  time  axis  Is  slotted  and  users  are  synchronized  to  begin  tranmls- 
slon  at  a  slot  boundary*)    A  host  Is  said  to  be  backlogged  If  It  has  a  message 
awaiting  transmission*    It  remains  In  that  state  until  It  completes  successful 
transmission  of  the  message,  tit  which  time  It  switches  to  the  thinking  state* 
At  end  of  carrier  EOC,  the  nunber  of  hosts  with  messages  of  class  1  and  class  2 
Is  denoted  by  ni(EOC)  and  n2(F0C)  respectively*    These  two  processes  are  shown 
to  be  two  Interactive  Imbedded!  Markov  chains*   The  analysis  based  on  seml-Markcv 
processes  and  delay-cycle  analysis  provides  us  with  the  stationary  throughput- 
delay  performance  of  each  priority  class*    The  analysis  and  numerical  results 
will  be  reported  upon  In  a  forthcoming  paper* 

VI*  CONCLUSION 

Multiaccess  protocols  suffer  from  the  Inability  to  satisfy  performance  re-^ 
qulrements  specific  to  each  application*    This  problem  becomes  crucial  when 
traffic  from  real-time  application  Is  multiplexed  on  the  same  channel  with 
other  traffic*    In  this  paper  we  described  a  simple  prioritized  multiaccess 
scheme  based  on  the  carrier  sense  capability,  called  P-CSMA*    The  scheme  Is 
robust,  efficient,  fair  to  messages  within  each  priority  class,  and  requires 
low  overhead  to  Implement* 
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SATELLITE  COMMUNICATION  IN  THE  PACIFIC  ISLANDS: 
STATUS  AND  STItATEGlES 
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Acaden^  for  Educational  Developnkent 
1414  22nd  Street,  N.W. 
Washington,  D.C.  20037 


Abstract 

^  The  purpose  of  this  paper  Is  to  provide  a  framework  for  addressing  the 
telecoflUDunlcatlon  requirements  of  the  Pacific  Islands^    It  presents  the 
current  status  of  public  satellite  telecommimlcatlons  In  the  Pacific, 
aunmarlzes  the  requirements  for  public  telecoamiunlcatlons.  Identifies  some  of 
the  Issues  that  must  be  faced  In  planning  for  this  region,  suggests  steps 
tavard  implementation  of  operational  services.    The  focus  is  on  satellite 
systems  as  the  most  viable  means  of  providing  reliable  links  between  and 
among  the  widely  scattered  Islands. 

I.      THE  PACIFIC  AS  A  DEVELOPING  REGION 

The  Pacific  Islands  share  many  characteristics  with  other  regions 
of  the  developing  world.    These  emerging  nations  are  still  heavily  dependent 
on  expatriates  and  on  colonial  or  quaslcolonlal  Institutions  that  may  not 
meet  their  new  needs.    Economic  development  may  be  dependent  on  one  resource 
such  as  phosphates,  or  an  agricultural  crop  such  as  copra,  or  on  a  climate 
favorable  for  tourism.    Infrastructure  Is  limited:    transportation  may  be 
prlmarll/  by  Infrequent  supply  boat,  with  commercial  air  service  only  between 
major  cente^rs  on  International  routes.    Velecommuoicatlons  are  also  limited, 
with  several  nations  now  having  a  reliable  International  link  but  still  very 
limited  and  relatively  unreliable  domestic  communication. 

However,  unlike  many  developing  regions,  the  Pacific  has  several 
characteristics  that'compound  the  difficulties  of  telecommunications  planning: 

—  the  populatl^^^s  relatively  small,  numbering  a  total  of  only  about  four 
million; 

I —  this  population  1$  spread  over  an  immense  area  of  approximately  one  third 
/     of  the  earth* s  surface; 

^  the  population  Is  divided  Into  a  multitude  of  separate  nations  and  semi- 
autonomous  political  units. 
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II.    AN  OVERVIEW  OF  THE  FUNCTIONS  OF  TELECOMMUNICATIONS  IM  THE  PACIFIC 


A»    Social  Services 

Telecommunlcaclons  can  help  to  extend  the  range  or  social  services 
by  providing  for  consultations  between  rural  paraprofessionals  and  regionally 
based  professionals  ^d  by  providing  Information  and  education  to  rural 
residents.    It  can  improve  che  quality  of  rural  social  services  through  in- 
service  training  and  community  campaigns,  and  Improve  the  efficiency  of  rural 
services  through  Improved  admloistration  of  field  activities. 

1*    Health  Care 

In  several  parts  of  the  world  two-way  communication  is  used  in 
support  of  health  services.    In  Alaska  the  US  Public  Health  Service  has  a 
specially  designed  health  care  network  using  the  RCA  SATCOM  satellite^ 
Earth  stations  in  Lhe  smaller  villages  are  usually  equipped  with  two  circuits: 
a  conventional  message  telephone  circuit*  4nd  a  special  circuit  for  emergency/ 
medical  service. 

The  design  of  the  health  communication  network  was  based  on  results  Eroo 
the  ATS-1  satellite  experiment.    It  was  found  that  the  single  shared  audio 
channel  had  the  advantage  of  allowing  the  health  aides  to  listen  in  and  learn 
from  medical  consultations.    Group  participation  is  Intended  to  reduce  the 
sense  of  Isolation,  and  the  shared  channel  can  also  be  used  as  a  ''broadcast 
system**  to  provide  information  and  in-service  training  to  all  locations.  Each 
channel  Is  shared  by  tvjo  regional  hospitals  and  their  surrounding  villages. 
Every  day  during  a  scheduled  '^doctor  call",  the  doctor  at  the  regional  hospi- 
tal talks  to  each  village  health  aide  in  turn  about  her  patients.    These  con- 
sultations can  be  heard  by  all  health  aides  in  the  network.    The  system  is 
also  used  for  field  administration,  contact  between  villages  and  relatives  in 
hospital,  and  arrangements  for  evacuation.    It  is  available  24  hours  per  day 
for  emergency  use. 

Coimnunication  systems  can  be  used  to  mobilize  assistance  and  coordinate 
activities  in  disasters  and  epidemics.    The  World  Health  Organization  (WHO) 
used  the  ATS-1  satellite  network  in  the  Pacific  to  coordinate  emergency  relief 
during  an  outbreak  of  cholera  in  the  Gilbert  Islands  (now  Kiribati).  NASA 
satellites  have  also  been  used  in  the  US  for  disaster  relief  activities.  The 
ITU  has  made  available  a  specially  designed  portable  earth  station  for  disas- 
ter relief  communications  using  the  Symphonie  satellite. 

2.  Education 

Telecommunications  can  play  many  roles  ii^  rural  education.  Radio 
broadcasting  has  been  used  to  bring  quality  instruction  to  rural  primary 
children  who  have  difficulty  learning  because  of  overcrowded  classrooms,  poor- 
ly trained  teachers  and  lack  of  learning  materials. 

A  major  project  in  radio  education  is  the  Radio  Mathematics  project  in 
Nicaragua  sponsored  by  USAID.    Initiated  in  1973.  the  project  has  combined 
radio  and  print  media — evaluated  their  educational  and  cost-effectiveness — 
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In  teaching  primary  school  mathematics.    It  failure  and  repetition  rates  can 
be  reduced  through ^use  of  this  system,  total  education  costs  may  actually 
decrease.     Both  teachers  and  students  have  responded  favorably  to  the  Radio 
Mathematics  project.    Radio  has  been  used  In  several  other  countries  for  adult 
education  and  In  support  of  development  campaigns. 

As  with  health  services,  telecommunications  can  also  be  used  for  admlnis' 
tratlon  to  Improve  the  efficiency  of  education  services,  and  to  provide  links 
between  scattered  students  and  teachers. 

The  University  of  the  South  Pacific  ^(USP)  has  a  regional  mandate  to 
serve  the  newly  Independent  nations  of  the  South  Pacific.    USP  augments 
the  facilities  of  Its  main  campus  In  Suva,  Fiji,  and  an  agricultural  college 
In  Western  Samoa,  with  extension  centers  In  six  Island  groups.    These  centers 
offer  USP  correspondence  courses  and  local  cultural  and  educational  activities. 
Since  1974,  USP  has  used  NASA's  ATS-l  satellite  (shared  with  Alaska  and  other, 
experimenters)  to  link  the  Fiji  campus  with  the  exteiiclon  centers.    USP  has 
found  the  shared  conference  channel  to  be  an  extremely  importwt  administrative 
link  between  the  centers  for  coordination  of  Extension  Service  activities. 
It  is  also  used  for  tutorials  for  students  studying  by  correspondence  and  for 
seminars.    This  USP  project  is  continuing  and  expanding  with  AID  support. 

3.  Project  Management 

The  major  difficulty  in  most  rural  development  and  social  service 
delivery  projects  is  management  and  coordination.    There  will  never  be 
sufficient  funds  and  trained  personnel  to  enable  trained  professionals  to 
"  vork  in  all  rural  communities  (even  if  urban-trained  professionals  could  be 
induced  to  work  there).    Therefore,  relatively  undertrained  paraprof esslonals 
and  virtually  untrained  rural  community  residents  must  carry  out  many  cf  the 
development  activities.    Otherwise,  many  rural  communities  will  be  left 
unserved.    Given  the  inevitable  training  deficiencies,  communication  links  can 
be  essential  to  provide  supervision  and  continuing  education  (?.g. ,  through 
supervised  on-the-job-training) .    The  costs  of  such  management  supervision 
ire  likely  to  be  prohibitive  if  extensive  travel  by  professionals  or  middle- 
level  managers  is  required*    Regular  voice  communication  can  maintain  an- 
effectlve  network  for  management  supervision  and  continuing  education. 

4.  Improved  Agricultural  Techniques  ' 

From  time  to  time,  farmers  may  need  advice  on  crop  problems. 
Developing  regions  often  lack  agricultural  soecialidts  such  as  soil 
scientists,  agronomists,  and  veterinarians.    These  resource  people  can  extend 
their  services  through  telecommunications*    For  example,  in  the  South  Pacific, 
American  Samoan  farmers  had  problems  with  their  papaya  and  taro  crops.  The 
local  government  had  no  agronomist  and  called  on  the  University  of  South 
Paclflc*s  College  of  Agriculture  in  Western  Samoa.    A  soil  specialist  was  sent 
to  examine  the  crops  and  took  soil  and  crop  samples.    The  specialist  took 
the  samples  back  to  the  lab  for  analysis,  and  was  then  able  to  report  the 
results  and  recommend  remedial  action  via  telephone* 
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B.      Ecoaottlc  Dftvftlopffieat 

Teltcotmunlcaclons  can  sapporc  rural  economic  acclvlcles  in  deveral  ways: 

1.    Marketing  Information 

A  farmer  may  stand  to  lose  much  of  his  potential  profit  unless  he 
can  take  advantage  of  changes  In  market  conditions.    Up*to*date  Information 
on  prices  for  farm  products  can  be  critical.    A  small  farmer  needs  to  know 
what  price  he  will  get  for  his*  crop  from  the  village  trader,  from  a  middleman 
In  a  nearby  town^  and  from  a  cooperaClye  marketing  organization.    Such  lnfor-> 
fflatlon  may  be  available  through  radio  broadcas£s,  telephone  service  to 
government  agencies  or  entrepreneurs,  or  through  extension  vcrkers  who  In  turn 
use  tele coimminlcat Ions  for  up-^to-date  lnfor?natlon. 


2.  Logistics 

Some  crops  must  reach  market  or  processing  centers  very  quickly  be* 
fore  they  spoil  or  their  value  will  be  lost.    In  northern  Canada,  lake 
fishermen  use  two-way  radios  to  call  float  planes  when  they  have  a  catch 
to  go  to  market.    Telecommunlcatlona  can  also  be  used  to  arrange  timely 
transportation  of  perishable  fruits  and  vegetables. 


3.  Consumers 

The  rural  consumer  Is  often       a  disadvantage  because  of  limited 
access  to  Information  about  availability  of  goods  and  alternate  suppliers, 
resulting  In  use  of  a  few  known  suppliers  and  heavy  reliance  on  middlemen. 
The  effect  Is  excessive  markup  to  the  rural  consumer.    Using  the  telephone, 
consumers  can  compare  prices  from,  distant  suppliers  as  well  as  local  merchants. 
For  example.  In  Tonga,  the  new  INTELSAT  earth  station  Installed  In  1978  has 
provided  a  reliable  link  to  the  outside  world  for  the  first  time.  The 
Tongan  government  Is  now  able  to  ask  for  several  bids  on  jobs.  Retailers 
can  check  market  prices  from  several  suppliers  before  making  commitments. 
It  has  been  suggested  that  this  access  to  timely  Information  has  helped  to 
reduce  the  local  Inflation  rate  significantly. 


communications  links  can  be  very  Important  to  remote 
LOW  price  and  demand  for  their  products.    For  example, 
know  market  prices  for  various  types  of  fish. 


4.  Suppliers 

Volc^  and  t 
suppliers  who  need 
Pacific  fishermen  need 

5.  Tourism 


Tourism  Is  a  major  Industry  in  the  Pacific  which  Is  heavily  dependent 
on  telecomntunlcatlona  for\hotel  and  aircraft  bookings.  Telecommunications 
Is  one  of  the  first  requirements  for  opening  tourist  facilities  In  a  new 
area. 
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III.  POBLIC  TBLECGMKtmiCAIIONS  HEQUIRBfflMTS  IN  THE  PACIFIC 


The  follow^.iig  Is  &  sunary  of  the  major  public  telecooDimlcatlons 
requirements  ±v  the  Pacific. 

1.  Internatlonal/Intarcapltal  Co«auiilcatlonfti    Reliable  cotniDualcatloii 
between  each  national/ territorial  capital  or  major  center,  and  between  these 
centers  and  other  major  world  centera — particularly  coiuBunltles  of  Interest 
for  trade  and  social  ties  such  aa  Hawaii,  the  VS  mainland,  Australia  wd 
New  Zealand.    Others  could  include  Japan,  Hong  Kong,  Singapore,  France,  and 
the  United  Kingdom. 

2.  Iiitraregional  Communications :    Reliable  voice  and  eventually  data 
liiiks  becw€;ea  the  Pacific  capitals  '^nd  major  towns  in  the  region  for  commerce, 
trade,  international  agency- activi _  ss,  personal  coimmmlcations. 

3.  Intranational  Communications  t    Reliable  communications  within  each 
nation  or  island  group  to  link  ita  scattered  towns  and  villages  to  the  capital 
and  to  each  other.    These  links  would  be  used  for  many  of  the  functions  out-* 
lined  above:    for  emergency  comaunlcation,  for  li,nks  between  rural  development 
staff  such  as  nurses,  teachers,  and  extension  workers,  and  for  commercial  ^ 
veil  as  social  communication. 

4.  Intraregional  Conferencingt    Voice  teleconferencing  links  that  can 
be  conf^.gured  to  link  comunlties  of  interest  in  the  Pacific  for  education, 
cons u!-cat ion,  administration.    This  requirement  is  baaed  on  the  experience 
with  the  ATS-1  satellite  for  health  and  educational  conferaicing  applications 
in  \tlanta  and  in  the  Pacific*    Escamples'of  audlO'Conferencing  applications 
vrjuld  include: 

•  special  seminars  on  topics  such  u  law  of  the  sea,  tropical 
agriculture,  and  marine  resources  such  as  are  now  run  over  the 
PEACESAI  ATS-1  system: 

a  educational  seminars  and  tutorials  such  as  for  distance  education 
such  as  are  now  provided  by  the  University  of  South  Pacific  using 
ATS-1; 

•  consultation  between  remote  social  service  providers  including 
health  staff,  extension  workers,  and  other  development  workers  and 
centers  of  expertise  around  the  Pacific  scch  as  schools  of  L^edicine, 
agriculture,  etc. ; 

e       consultations  between  government  officials  to  supplement  the 
meetings  of  regional  organizations  such  as  SPC  and  SPEC; 

•  administrative  conference  between  staff  of  international  agencies 
and  corporations  operating  in  several  locations  throughout  the 
region. 

This  is  a  short  list  which  needs  considerable  refinement  and  specificity. 
Other  requirements  could  be  added.    A  prime  candidate  would  be  national 
broadcasting  services — first  radio  and  possibly  eventually  television,  and 
possibly  some  regional  and  subregiooal  radio  broadcasting  coverage. 
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IV.    THE  STATUS  OF  SATELLITE  COMMUNICATIONS  IN  THE  PACIFIC 


A.  Operational  SystecHlNtELSAT 

Deaplta  the  difficulties  of  serving  the  Pacific  basin,  the  past 
couple  of  years  has  seen  nutjor  changes  in  the  provision  of  commercial 
satellite  services.    By  late  1979  INTELSAT  stations  were  located  at  the 
following  sites: 

Anerlcan  Saskoa 

Cook  Islands  / 

FIJI 

Guam 

Nauru 

New  Caledonia 
Naw  Hebrides 
Solomon  Islands 
Tahiti 
Tonga 

If  we  map  these  facilities  conceptually  onto  our  set  of  requirements,  we 
find  that  they  meet  the  major  requirement  for  reliable  Internatlonal/lnter- 
capital  commuolcatlon  for  the  countries  In  which  they  are  located,  but  still 
leave  the  smaller  political  units  unserved:    Kiribati  (formerly  the  Gilbert 
Islands),  Nlue,  Tuvalu,  and  the  U.S.  Trust  Territories,  soon  to  become  in- 
dependent entitles.    They  fall  to  meet  the  other  requirements  of  domestic 
communication  between  towns  and  villages  within  ^^^h  ls:^nd  group  and  of 
teleconferencing  among  a  variety  of  sites  around  the  region. 

B.  Experimental  System:  ATS-1 

At  the  time  of  writing  (and  It  I3  hoped  for  the  Indefinite  futt^re, 
at  least  until  a  viable  alternative  is  found)  the  NASA  AIS-1  satellite 
provides  a  single  voice  channel  for  conference  communications  throu^out  the 
Pacific.    Blocks  of  time  are  assigned  to  various  Instutltlonal  users  Including 
the  Pacific  Trust  Territories  network,  the  University  of  the  South  Pacific, 
and  the  PEACESAT  network  which  Includes  the  above  stations  plus  others 
scattered  from  Hawaii  to  New  Zealand  and  Papua  New  Guinea.    In  addition,  various 
subnetworks  can  be  configured'  for  pre-arranged  topics  such  as  special  interest 
semlnarsi  or  for  emergency  consultations  and  disaster  relief  including  epidemic 
outbreaks  and  earthquakes  * 


Considerable  detail  on  the  uses  of  ATS-1  has  been  published  by  the 
PEACESAT  consortium  headed  by  Dr,  John  Bystrom  of  the  University  of  Hawaii* 
An  analysis  of  satellite  tutorial  experience  at  the  University  of  the  South 
Pacific  Is  being  presented  at  this  conference  by  Dr*  Steven  Rice- 


,    *  lB-6 

B1 


V.      ALTERNATIVES  FOR  MEETING  PACIPIC  TELECOMMUNICATIONS  REQUIREMENTS 

A.  Expanalon  of  use  of  the  TNTELSAI  System 

The  only  commercial  satellite  system  now  servlntc  ".he  Pacific  uses 
INTELSAT  to  provide  International  service  and  for  quasi-domestic  service 
between  Guam  and  American  Sama  and  the  United  States  mainland*    The  chief 
advantaga  to  using  the  INTELSAT  system  Is  that  Is  Is  already  In  use  for 
International  communication  and  It  provides  coverage  of  the  whole  region. 
It  could  thus  be  extended  to  add  regional  and  national  services.  However, 
several  Issues  must  b«  resolved  If  INTELSAT  is  in  fact  to  be  used  to  ^feet 
the  remaining  communication  requirements  In  the  Pacific: 

1.  Satellite  Design:    The  INTELSAT  satellite  serving  the  Pacific  Is 
designed  for  major  Intematloual  traffic  through  Standard  A  or  B  stations. 
Considerably  more  power  would  be  required  to  malce  It  cose  effective  use 
small  earth  stations  (e.g.,  three  to  six  meters  In  diameter)  to  serve  the 
Isolated  towns  and  villages  in  the  region. 

2.  Technical  Standards:    The  INTELSAT  system  has  allowed  for  considerable 
technical  flexibility  In  domestic  services  hut  has  held  t    rather  rigid 
standards  In  International  servlce^^whlch  Is  the  legal  detinitlon  o^  most 
traffic  In  the  Pacific.    However,  precedents  from  domestic  experience  of 
other  users  In  using  small  non-standard  earth  stations  could  be  applied  to 
regional  Pacific  service. 

3.  Tariff  Structure:    Current  tariffs  are  based  on  rates  devised  for 
International  radio  and  cable  calls*    They  do  not  reflect  the  fact  that 
regional  calls  are  mor^  similar  1»)  domestic  than  International  traffic  and 
that  satellites  In  fact  make  the  cost  of  providing  service  virtually  Indepen- 
dent of  distance:    as  coimitunicatlon  can  go  from  any  ope  station  to  anv  other 
station  or  group  of  stations  In  one  hop  through  the  satellite  rather  than 
through  complex    networks  of  microwave,  cable,  and/or  radio  links. 

4.  The  audio  teleconferenclnR  service  has  not  been  offered  and  Is  not 
tariffed.    However,  with  the  Installation  of  SCPC  equipment,  such  a 
teleconferencing  network  could  be  provided  using  existing  INTELSAT  facilities. 

B.  Regional  Satellites 

1.    Shared  with  other  malor  users: 

The  small  and  scattered  Pacific  population  makes  It  unattractive  as 
a  market  for  a  regional  satellite  system,  although  Its  geographical  character- 
istics are  Ideal  for  satellite  service.    Another  option  would  be  to  configure 
a  satellite  system  to  cover  the  Pacific  Islands  In  addition  to  serving  a 
major  domestic  market  on  the  Pacific  rim.    The  most  obvious  near  term 
possibility  is  Australia.    The  PALAPA  II  system  will  cover  the  ASEAN  nations 
but  will  not  cover  the  Pacific  Islands.    Other  possibilities  Include  a  satellite 
also  covering  Japan  and  China* 
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2.  Shared  with  other  sarvlceti 

laitltbttlonal  optiona  Include. ownership  by  one  of  the^tiatlona  which  would 
leeee  cepeclty  to  the  Pacific^  or  another  inatltutlotial  owner  with  all  users 
leaelog  capacity  as  aeedad.    Mother  epproech  would  be  to  add  capacity  for 
thla  route  fixed  telecononinicetloos  to  a  Pacific  satellite  launched  to  provide 
other  services.    The  lAOst  bbvloua  short  term  choice  la  the  Navy  LEASAT  system 
designed  to  provide  global  ship  connnmlcrtlons .    The  planned  QQUBSAt  system 
might  be  another  possibility  for  shared  capacity^  but  the  Institutional  hurdlee 
saem  formidable. 

3.  A  Replacement  for  AIS^l: 

Hany  users  of  ATS-1  In  the  pacific  Including  members  of  the  pEACESAt 
consortium  have  argued 'persuasively  for  a  similar  satellite  to  ATS^l  that  would 
provide  limited  voice  grade  conferencing  cepeblllty  In  the  Pacific.    The  main 
arguments  In  favor  of  thla  approach  are  Its  low  cost  to  the  user:  earth 
terminals  cost  from  a  few  hundred  to  a  few  thousend  dolI^.rs  each.  However^ 
no  nkeaos  has  been  proposed  to  the  author*s  knowledge  of  meeting  the  costs  of 
buildings  launching  and  operating  the  space  segment. 

Although  at  the  time  of  writings  VHF  frequencies  were  not  likely  to  be 
available  for  public  satellite  use  following  the  1979  World  Administrative 
Radio  Conference^  but  other  frequencies  may  be  available  for  the  type  of 
public  services  PEACESAT  Is  advocating:    the  most  promising  appears  to  be  in 
the  2.5  GH2  band  allocated  for  broadcasting  but  also  available  secondarily  for 
fixed  service.    It  was  proposed  to  add  fixed  service  to  a  VBF  allocation  for 
radio  and  television  broadcast^  but  at  the  time  of  writings  It  does  not  appear 
that  this  change  will  be  approved  at  WARC. 

VI.    FLAMNING  PRINCIPLES 

Two  planning  principles  must  be  Included  here  to  assist  In  the  evaluation 
of  these  options  and  the  Identification  of  other  possible  options. 

Interconnectlvlty:    The  requirement  thet  all  nodes  in  the  system  be  connected 
to  each  other.    In  other  words»  the  capitals  should  be  connected  not  only  to 
each  other»  but  also  to  the  town  and  villages.    And  the  towns  should  be  able 
to  coimunicate  not  only  with  the  capital  but  with  other  towns  inside  the 
country  and  with  other  conmtunltles  of  interest  In  the  region.  Similarly^ 
the  public  service  Institutions  should  be  able  to  coi^ference  with  each  other» 
but  also  to  communicate  with  capitals »  towns  and  villages.    The  obvious  model 
here  Is  the  worldwide  telephone  network  which  has  the  capability  to  allow 
subscribers  In  any  national  system  to  communicate  with  all  other  subscribers. 

In  practice^  however^  communities  of  Interest  tend  to  be  predictably 
within  the  country  or  in  major  economic  centers  or  areas  with  strong  cultural 
ties.    The  predictability  of  traffic  patterns  might  argue  against  a  fully 
interconnected  network  in  :zany  parts  of  the  world.    For  example^  it  might  be 
sufficient  for  the  villager  in  a  developing  country  to  talk  to  other  villages 
in  his  region  and  to  the  regional  headquarters  and  capital  city.    He  may  never 
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need  to  call  across  International  boundaries  or  even  Into  another  region  of 
his  own  country,  but  In  the  Pacific,  communities  of  Interest  are  likely  to 
cross  national  bowdarles.    A  major  percentage  of  HF  radio  traffic  from 
Northern  Tonga,  f example,  I9  routed  through  the  INTELSAI  earth  station  to 
New  Zealand  whore  many  Tongans  have  relatives.    In  the  Pacific  Insist  Territories 
It  can  be  expected  that  after  Independence  much  commuoicatlon  will  be  across 
jurisdictional  boundaries. 

Aggregation  of  Demand:    This  concept  is  related  to  Interconnectlvlty  because 
It  Is  through  Interconnectlvlty  that  several  needs  can  be  met.    For  escample, 
what  are  the  set  of  communication  requirements  facing  a  small  nation?    If  they 
are  as  outlined  above.  It  may  be  possible  to  plan  a  single  system  with  the 
capacity  to  meet  all  these  requirements  with  room  for  expansion.    Thus  towns- 
folk can  communicate  with  the  capital,  with  relatives  overseas  and  In  the 
villages,  with  regional  headquarters  of  development  projects,  and  with  out- 
posts of  the  university  and  agricultural  extension  and  fisheries^  projects. 
Such  an  Integrated  system  would  also  allow  for  cross  subsidization  of  the  less 
profitable  rural  services  by  the  more  profitable  Interurban  services. 

It  Is  my  opinion  that  a  Flan  which  aggregates  demand  and  allows  for 
Interconnectlvlty  of  all  users  will  be  the  most  cost-effective  means  of 
meeting  the  Pacific  Islands'  telecommunications  needs.    The  next  step  must  be 
a  detailed  examination  of  the  requirements  with  forecasts  of  demand  and 
examination  of  service  options  so  that  reliable  telecommunication  services 
can  be  provided  to  enable  Pacific  Islanders  to  participate  more  fully  in  their 
own  development. 


PACIFIC  ISLAND  SATELLITE  COMMUNICATIONS: 


THE  PRESENT  SITUATION  AND  SOME  FUTURE  POSSIBILITIES 


Michael  BaLdersCon 
Hawaiian  Telephone  Company 
P.  0.  Box  2200 
Honolulu,  Hawaii  96841 
(806)  546-3550 


Abstract 


Th^'  jiverse  entities  oi:  Che  F:£ci£ic  share  Che  need  and  desire  £or  up-^Co-daCe 
communicaC ions,  which  can  best  be  provided  by  sacellice*    Many  already  use 
Intelsat,  while  others  participnte  in  the  experimental  PEACESAT  and  USPNet 
systems*    A  greater  variety  and  ouantity  of  services  could  be  provided  with  a 
regional  system  using  either  leaded  I    <%l83t  capacity,  or  a  dedicated  Pacific 
Basin  satellite* 

Introduction 

A  communications  satellite  can  provi<Je  poir.t-*?:o-point  service  with  cofit  and 
per.'^otTDance  independent  of  distance  batwet^n  terminals.    In  addition  the 
satellite's  capacity  can  be  shared  among  many  users  over  a  wide  area,  lowering 
unit  costs  for  each  uaer.    In  the  Tacifif,  with  the  large  distance  between 
islands  and  the  relatively  small,  widely  scattered  population,  these  considera^ 
tions  make  satellites  the  preferred  method  of  meeting  the  increasing  need  for 
communicat ion i  services^ 

The  Pacific  Basin 

The  larger  entities  of  th^  centre!  Pacific  are  shown  in  Figure  I,    There  are 
U,S.  territories  and  possessions  and  one  ^tate  (Guam,  American  Samoa,  Northern 
Marianas,  Hawaii),  French  overseas  territories  (New  Caledonia^  Tahiti), 
British  territories  and  independent  members  of  the  British  Commonwealth 
(Soloi&onSf  Fijif  etc«)»    There  are  large  countrr.es  such  as  Indonesia  and 
Japan,  and  there  are  small  ones  like  Tuvalu  and  Nauru.    These  are  countries 
which  have  been  independent  for  some  time,  such  as  Papua  New  Guinea,  and 
several  newly  independent  or  scheduled  for  independence  in  the  future  (New 
Hebrides,  Kiribati,  Trust  Territory  of  the  Pacific  Islands,  etc.).    In  spite 
of  the  wide  variations  in  political  status,  area  and  population,  cultural 
background,  .>^nd  economic  standing,  all  share  the  need  and  the  desire  for 
up-^to-^date  communications. 
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Existing  Satellite  Services 


The  International  Telecommunications  Satellite  Organization  (Intelsat)  has  two 
active  satellites  over  the  Pacific.     The  inajority  of  the  circuits  pro"\tiad 
through  the  Intelsats  connect  the  large  countries  on  the  rim  of  the  Pacific: 
Japan,  China,  Korea,  the  U.S.,  and  so  forth.    However,  as  shown  in  Figure  2, 
several  of  the  island  groups  also  have  Intelsat  stations.    In  some  Cases 
occasional  TV  is  carried.    All  locations,  provide  at  least  a  few  satellite 
telephone  circuits  to  connect  with  the  rest  of  the  world. 


Figure  3  shows  an  experimental  conference  network  which  uses  the  ATS"1  satellite 
launched  in  December  1966.    All  the  stations  shown,  plus  terminals  in  California, 
New  Zealand,  and  Australia,  participate  in  PEACESAT  Cultural  exchanges.  The 
ten  southeast  stations  excluding  American  Samoa  are  also  used  by  the  University 
of  the  South  Pacific  to  provide  extension  services  beyond  its  Fiji  campus. 
Because  of  the  satellite's  multiple-acces's  nature,  the  other  PEACESAT  stations 
Can  list^^n  to  the  USP  exchanges  as  well. 

These  tvfc  iie^works  illustrate  extremes  of  technical  possibilities.  The 
Intelsat  satellites  each  have  a  capacity  of  about  4,000  telephone  circuits. 
Th'"  earth  stations  have  steerable  parabolic  antennas  from  10  to  more  than  30 
meters  in  diameter  and  each  costs  as  much  a.'  several  million  <iOllars.  The 
?EACESAT  terminals  use  simple  Crossed-dipole^  heiical,  or  Yagi  antennas  and 
cost  only  a  few  thousand  dollars  each.    The  reason  is  that  the  ATS"1  satellite, 
slightly  more  than  half  as  large  as  an  Intelsat,  can  concentrate  its  power 
into  a  single  one-way  voice  channel.     As  a  result  it  cost  about  the  same  as 
the  Intelsats - 

In  addition  to  these  two  systems  Covering  the  entire  Pacific  Basin,  there  are 
domestic  satellite  systems  covering  Hawaii  (part  of  U.S.  coverage),  Japan, 
and  Indonesia.     There  are  also  military  communications  satellites,  and  the 
Harisat  providing  ship-to-shore  communications. 

Satellites  Usable  for  Pacific  Island  Services 

The  most  important  characteristic  for  a  Pacific  satellite  is  coverage  area. 
Both  the  Pacific  Intelsats  and  A*S^1  (as  well  as  ATS-\  which  is  nearly 
identical)  Cover  the  entire  region.    However  the  single^channel  capacities  of 
ATS**1  and  ATS-3  are  too  small  even  for  the  limited  requirements  of  the  Pacific 
islands.     Furthermore  both  are  well  past  their  design  life,  and  it  is  possible 
that  NASA  will  turn  them  off  to  save  operating  costs. 

Other  existing  satellites  might  cover  part  of  the  islands.     Indonesia's  Palapa 
could  possibly  be  used  iii  Palau  and  Yap.     Coverage  of  Japan's  satellites 
(experimental  point-to-point  and  broadcast  -  Kiku,  Sakura,  and  Yuri)  extends 
to  Ogasawara  so  use  by  the  Northern  Marianas  might  be  possible.     The  U.S* 
domestic  satellites  covering  Hawaii  would  be  usable  in  some  cases  as  far  west 
as  Midway,  but  no  further. 


If  coniiderition  is  extended  from  «xiiting  latellit^i  to  t«chnically  f«aiibl« 
onQi  the  range  of  poiiibilitiei  is  much  greater.    Almost  any  combinstion  of 
wide<*sres  and  spot-beam  coversges  could  be  provided^  and  trsdeoffs  could  be 
iDSde  between  circuit  capacity  and  satellite  power  (and  thus  earth  station  size 
and  cost).    For  example,  Hughes  Aircrsft  Company  designed  a  satellite  for 
public  service  applications,  cslled  Syncom  4.    It  would  hsve  provided  one  or 
two  high-power  repeaters  covering  the  48  contiguous  ststes.    If  this  satellite 
were  stationed  and  aimed  at  Micronesia,  it  would  cover  all  the  former  Trust 
Territories  with  a  signal  strong  enough  to  allow  TV  reception  by  earth  stations 
with  2  me^er  antennas  costing  little  more  than  the  PEACESAT  terminals. 

Another  possibility  would  be  the  addition  of  a  dedicsted  repeater  to  a  planned 
satellite.    This  is  the  method  chosen  to  implement  the  second^phase  international 
maritime  satellite  system^    Geosynchronous  communications  satellites  planned 
for  the  Pacific  in  the  near  future  include  Intelsat  V,  TDRSS/Advanced  Westar, 
and  LEASAT.    In  the  longer  term,  the  Orbiting  Antenna  Farm  being  studied  by 
NASA  and  Comsat,  among  others,  could  provide  a  permanent  platform  for  such 
dedicated  packages. 

A  Regional  Satellite  System  -  Example  1 

One^ example  of  the  service  possible  is  the  system  established  for  Algeria  by 
GTE,  which  l^as  been  in  operation  for  more  than  three  years.    Algeria  leases  a 
single  satellite  repeater  from  Intelsat,  and  uses  it  with  15  earth  stations  to 
provide  distribution  of  a  TV  program  and  a  pool  of  up  to  100  telephone  circuits. 
The  main  station,  '^''-located  with  the  international  earth  station,  transmits 
the  TV  program  to  the  satellite  and  controls  the  telephone  circuits.    Each  of 
the  14  remote  stations  can  leceive  TV  and  can  be  equipped  for  up  to  16  telephone 
circuits.    The  TV  transmitter  is  removable  and  transportable,  and  can  be  used 
at  any  of  the  remote  earth  stations  for  special  coverage.    The  telephone 
control  system  provides  for  expansion  of  the  system  to  31  terminals.  All 
earth  stations  are  Standard  B  equivalent,  with  11  meter  antennas. 

Figure  4  shows  a  Pacific  implementation  ot  the  Algerian  system.    The  existing 
Paumalu  earth  station  in  Hawaii  could  serve  as  t:he  TV  transmitter  and  perhaps 
the  telephone  controller.    Small  earth  stations  could  be  put  in  each  of  the 
island  groups  (three  are  shown  in  the  Harshalls  because  of  their  wide  distribu-^ 
tion  compared  with  the  other  groups).    Guam  and  American  Samoa  could  be 
included  in  the  network  with  minor  additions  to  their  existing  earth  stations. 
Extension  of  service  to  other  islands  within  each  group  would  be  most  economi- 
cally provided  by  terrejtrial  means  such  as  HF  radio. 

Within  this  broad  outline  several  variations  in  detail  are  possible.  The 
simplest  telephone  hardware  arrangement  would  provide  fixed  channel  assignments 
from  each  island  group  to,  say,  Hawaii.    Honolulu  would  act  as  the  tol^ 
center,  using  the  international  gateway  capability  of  the  new  4  ESS  switch  if 
necessary,  and  would  connect  one  group  to  another,  to  the  U.S.  Mainland,  or  to 
international  points,  as  required.    Another  alternative,  slightly  more  compli- 
cated And  expensive,  would  use  demand  assignment,  which  would  allow  direct 
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connection  between  island  groups.    Hawaii  could  control  the  channel  assignments, 
and  would  still  act  as  a  transit  point  for  calls  to  CONUS  or  international 
points.    Finally,  and  most  expensive,  SPADE  and  toll  switching  equipment  could 
be  provided  at  each  island  group,  permitting  direct  connection  to  all  points. 

A  ballpark  estimate  of  the  equivalent  aanual  charges  for  this  system,  using 
Hawaii^s  toll  switching,  is: 

Lease  of  pre-emptible  Intelsat  transponder  $1,000K 

Additions  to  Faumalu  earth  station 

(TV  transmit /receive  and  96  voice  channels)  77 

Additions  to  American  Santoa  and  Guam 

earth  stations  32 

9  earth  stations  ?  $62. 7K  564 


Equivalent  annual  charges  of  satellite  portion  of 

total  network  $1,673K 


Note  that  this  assumes  installation  and  maintenance  costs  similar  to  those  in 
Hawaii,  and  commercial  interest  rates. 

At  present,  nearly  all  the  island  groups  either  have  no  TV,  or  have  only 
limited-coverage  cable  or  low-power  transmitters  using  taped  material.  The 
costs  above  could  be  significantly  reduced  by  deleting  the  full^'time  TV  and 
l€.asing  only  a  fraction  (e.g«  ,  one-^quarter)  of  a  transponder.    The  earth 
stations  could  still  provide  spot  coverage  and  special  events,  using  existing 
Intelsat  arrangements. 

A  Regional  Satellite  System  -  Example  2 

The  services  offered  in  the  first  example  could  be  expanded  simply  by  leasing 
additional  Intelsat  repeaters.    However,  if  the  earth  ststion  size  and  cc^t 
are  to  be  reduced  significantly  a  new  satellite  design  would  be  required*  The 
second  example  showA  what  might  be  accomplished  with  a  dedicated  satellite 
using  current  technology. 

The  satellite  would  be  a  deriv.itive  of  the  Syncom  4  design  discussed  above. 
It  would  have  two  high  power  repeaters  with  a  combination  of  spot  and  area 
beams  covering  Hawaii,  American  Samoa,  Guam  and  the  Trust  Territories.  One 
repeater  would  be  used  solely  for  TV,  while  the  other  could  provid**  up  to  500 
telephone  circuits*    The  same  number  of  earth  stations  would  be  involved,  but 
since  the  2.5  GHz  frequency  bands  would  be  used  rather  than  4/6  GHz,  a  new  8 
meter  antenna  would  be  requirad  in  Hawaii.    The  sm^<ill  darth  stations  at  11 
locations  (including  Guam  and  American  Samoa)  would  have  1*5  to  2  meter 
antennas . 
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The  small  size  and  low  cost  of  earth  stations  in  this  example  could  lead  to^ 
tor  example^  use  of  the  satellite  for  educational/health  TV  within  Hawaii^ 
spare  telephone  capacity  £or  use  elsewhere  in  Hawaii  or  the  Pacific^  and/or 
additional  earth  stations  st  locations  such  as  high  schools^  libraries^ 
hospitals^  etc.    A  detailed  cost  analysis  could  indicate  that  rebroadcast  of 
the  TV  program  would  be  no  cheaper  than  simply  providing  received-only  stations 
wherever  required. 

The  estimated  annual  cost  of  this  system  is: 

Half  of  TV  transponder  $1,275K 

1/5  of  telephone  transponder  510 

Large  (8m)  earth  station  77 

11  small  (2m)  earth  stations  (§  $21. 5K  237 

Equivalent  annual  charges  o£  satellite  portion  of 

total  network  $2,099K 


Further  Considerations 

The  use  of  Hawaii  as  a  transit  center  for  interisland.  international,  and  U.S. 
Mainland  telephone  traffic  would  involve  the  poss^'^iity  of  double-hop  satellite 
circuits.    While  this  may  be  a  somewhat  undesirable  feature^  it  should  be  an 
acceptable  one  in  view  of  the  quality  of  the  service  it  would  be  replacing. 
Even  in  the  case  of  so  sophisticated  a  user  of  telephone  circuits  as  Japan^ 
double-hop  circuits  have  been  shown  to  be  tolerable  in  certain  circumstances. 

In  the  examples,  only  U.S.  territory  and  Micronesia  coverage  was  considered. 
The  British  Commonwealth  countries,  French  territories  of  the  South  Pacific 
and  independent  island  nations  could  conceivably  be  i'icluded  in  the  system^ 
although  provision  of  only  one  TV  program  would  be  a  problem.    A  wider-based 
system  would  lower  unit  costs  as  long  as  system  capacity  were  not  exceeded. 

The  time  scales  involved  would  be  one  to  two  years  for  Example  1  and  thrtse  ro 
five  years  for  Example  2>  from  a  decision  to  proceed  to  full  system  operation. 
Capital  expenditures  could  be  spread  over  these  periods. 

Conclusions 

Satellites  are  already  being  used  to  provide  reliable  high-quality  communications 
in  the  Pacific*    There  are  several  ways  these  services  could  be  extended  to  nearly 
all  the  islands,    The  main  barrier  is  the  low  level  of  economic  development  in 
most  areas ^ 
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The  economic  viability  of  the  two  systems  described  here  is  difficult  to 
assess^  since  demand  for  a  service  cannot  be  accurately  determined  when  the 
service  is  not  available.    However^  the  development  of  industries  such  as 
tourism^  fishing  and  deep-sea  mining  will  both  increase  whatever  demand 
presently  exists^  and  provide  the  means  to  pay  for  the  service* 
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ABSTRACT 

In  this  paper  the  author  suggests  that  the  arguments  of  appropriate 
technology  can  and  should  be  applied  to  comiBunications  technology  in 
developing  countries.    A  possible  rural  communications  network  for 
Papua  New  Guinea  is  cited  as  an  example. 


INTRODUCTION 

The  main  argument  in  favour  of  appropriate  technology  is  that  the 
technology  should  be  relevant  to  the  situation^  and  be  controllable  by  the 
people  who  are  using  it.    For  example,  in  an  area  where  roads  are  very 
poor  and  engineering  facilities  limited,  a  bicycl*  rather  than  a  truck 
might  be  a  more  appropriate  solution  to  the  transport  problem.  The 
bicycle  can  negotiate  parts  of  the  road  where  the  truck  would  get  stuck, 
and  it  can  relatively  easily  be  repaired,  while  the  truck  would  require 
a  skilled  mechanic  and  workshop  facilities. 

Appropriate  technology  (A.T.)  solutions  have  generally  been  made  in 
terms  of  relatively  simple  techniques,  and  at  first  it  might  be  thought  that 
the  relatively  high  technology  of  electronic  communications  might  not  fit 
easily  into  the  'appropriate'  category.    This  paper,  however,  argues  that 
the  general  principles  of  A.T.  may  be  applied  to  available  communications 
technologies  to  provide  a  coherent  framework  for  comniunications  within 
developing  countries. 


81 


lB-20 


COMHUNICATIONS  IN  PAPUA  NEW  GUINEA 


In  Pipua  New  Guinea,  as  In  many  developing  countries^  the  vast  majority 
or  the  people  live  In  rural  communities*  often  Isolated  not  only  from  the 
towns,  but  from  other*  similar  communities* 

i:;ommunlcatlons  in  rural  Papua  New  Guinea  is  made  difficult    by  factors 
of  teirrain  and  climate:    most  of  Papua  is  occupied  by  the  largest  swamp  in 
the  vorldt  and  ^^ast  areas  of  mainland  New  Guinea  are  covered  in  wildly 
mountainous  country*  where  peaks  reach  4»000m  and  all  but  the  highest 
country  is  covered  in  tropical  rainforest.    In  the  New  Guinea  Islands  region* 
similar  problems  exist    on  the  larger  islands  such  as  New  Britain  in 
addition  there  are  many  Isolated  small  Islands  which  can  be  cut  off  by  heavy 
seas*  periiaps  for  6-8  weeks  continuously* 

In  one  sense*  Papua  New  Guinea  already  has  an  excellent  communications 
system*    Between  and  within  the  towns*  a  modem  STD  telephone  system 
provides  high-quality  and  reliable  communications*    Mountain-top  microwave 
repeaters  link  towns  not  yet  joined  by  roads*  and  the  island  centres  are 
Jinked  by  troposcatter *    The  expatriate  and  business  rommunltles  are  well 
served*    But  the  majority  of  the  people*  in  the  villages*  are  far  from  the 
telephone  and  have  little  hope  of  being  connected  into  the  network*  The 
public  utilities  are  concerned  with  providing  a  service  and  deriving  revenue; 
in  the  towns*  this  works  extremely  well*    Figure  1  Illustrates  this  network* 

In  the  rural  areas*  communications  needs  are  fierved  by  the  following; 

1.    *  Drops*  from  the  microwave  network*    This  could  provide  direct 

dialling  facilities  for  a  small  town*  but  is  unlikely  to  be  widely 
used  because  of  the  high  cost  of  terminal  equipment*  and  the  reduct- 
ion of  capacity  on  links  between  the  towns* 

2*  outstatlons*    These  provide  good  service  in  semi-rural  areas* 

and  can  give  direct  dialling*    Although  expansion  in  this  area  is 
to  be  expected*  lar^^e-scale  coverage  of  the  reiaoter  rural  areas  is 
unlikely  because  of; 

a*    hilly  terrain; 

b*    the  'line  of  sight'  nature  of  VHF  transmission; 
c*    the  relr-tlvely  high  cost  of  installations  (4)* 

3.     HF  outstatlon  service*    Postal  and  Telecommunication  seTTVices 

('P  &  T  ')  maintain  a  network  of  high-frequency  (HF)  outstations. 
The  network  has  recently  been  converted  to  single  sideband  (SSB) 
operation*  and  provides  a  nominal  24-hour  service  to  remote 
Government  outstations*  plantations*  missions*  etc«    Problems  with 
this  service  may  be  summarised  as  follows^ 

a*    No  direct  dialling*    Villagers  are  sometimes  reluctam:  to 
,    negotiate  with  a  'foreign'  operator* 

b.    Variability  in  HF  propagation* 
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c»      Limited  coverage*    Although  there  are  more  than  1,000  HF 

outstatlons*  these  are  widely  dispersed*    Many  villages  are  a 
long  way  from  the  nearest  outstatlon  -  perhaps  a  'walk'  of  a 
day  or  two*    For  some  Isolated  places,  especially  Islands, 
there  Is  effectively  zero  access  to  a  radio* 

d.      Limited  access*    A  further  problem  is  that  some  outstatlon 
radio  owners  may  be  unwilling  to  allow  their  set  to  be  used 
for  general  traffic  (2),  although  legally  obliged  to  do  so* 

e*      Cost  of  installation*    P  fit  T  will  instal  an  HF  radio  free  of 
charge  In  a  Governiient  outstatlon*    A  monthly  licence  fee  of 
about  K28  Is  then  payable*   For  non-Government  installations 
however,  the  cost  has  to  be  metj  by  the  user*    Since  the  radio 
Itself  costs  around  K1,000,  installation  charges  will 
Inevitably  restrict^ radios  to  the  relatively  wealthy* 

4*      Other  HF  networks*    In  addition  to  its  own  outstatlon  service,  P  fit  T 
licences  a  number  of  private  HF  networks*    These  are  used  by  comm- 
ercial concerns,  missions,  etc*    The  National  Emergency  Services 
organisation  operates  its  own  HF  network* 


RURAL  DEVELOPME^ 

In  his  paper  to  the  Pacific  Telecommunications  Conference  1979,  Christopher 
Plant  (i)  argues  caution  in  the  expansion  of  telecommunications  in  the  Pacific: 
''telecommunications  developments  are  likely  to  tie  the  Pacific  Islands  more 
firmly  to  the  exploitative  machinery  of  the  'core*  states  rather  than  assist  in 
any  authentic  'development'***    Here  he  defines  the  'core'  states  as  the  develop- 
ed nations  of  the  Western  World,  and  the  'periphery'  as  the  still-unspoilt 
Pacific  ^slands  region* 

While  not  entirely  endorsing  all  of  Plant's  observations,  the  author  feels 
that  his  argument  can  be  applied  in  microcosm  to  a  developing  country  such  as 
Papua  New  Guinea*    Here  th°  'periphery'  is  represented  by  the  vast  rural  area, 
with  the  majority  of  the  population  in  a  traditional  village  life,  and  where 
communications  are  poor*    The  'core'  consists  of  the  towns,  where  most  of  the 
wealthy  live,  and  where  liie  is  organised  in  a  'Western'  style* 

Sinca  the  Second  World  War,  the  main  towns  of  Papua  New  Guinea  have  shown 
rapid  (9)  growth,  and  with  growth  have  come  the  problems  associated  with  cities 
in  developing  courtrles  the  world  over*    Moro  peopis  than  can  possibly  hope  to 
find  employment  have  drifted  to  the  towns  to  live  with  friends  or  relatives* 

Housing  authorities  and  social  services  grapple  uianfully  but  hopelessly 
with  the  urban  unemployed*    Shanty  -  town  squatter  settlements  on  the  fringes 
of  the  **owns  are  large  and  growing  steadily*    Inevitably,  urban  crime  is 
increasing  * 

With  this  pattern  of  ufban  drift,  one  must  question  the  whole  idea  of 
improving  communications  in  the  rural  areas*    Will  television  in  the  village 
demonstrate  the  'city  lights'  to  the  villager  and  make  him  even  more  eager 
to  join  the  rush  to  the  towns?    Will  STD  telephones  allow  the  emplo>ed  urban 
dweller  to  extol  the  virtues  of  his  new  cassette  player  to  his  friends 
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Against  these  possibilities,  however,  must  be  set  the  very  real  advantages 
of  opening  up  at  least  limited  links  between  town  and  village*    Many  village 
schools  vuuld  benefit  considerably  from  the  use  of  a  two-way  radio  to  link 
them  to  provincial  education  authorities*    An  overwhelming  argument  exists 
In  favour  of  communications  In  the  event  of  a  medical  emergency  In  the  village: 
many  villages  are  within  reasonable  distance  of  a  small  airstrip,  and  given 
the  means  to  call  fol  help,  a  light  aircraft  can  be  obtained  to  carry  a  sick 
villager  to  town,  to  hospital. 

Notwithstanding  the  reservations  already  expressed  on  urban  drift,  the 
author's  view  Is  that  some  form  of  Improved  communication  between  towns  and 
villages  Is  an  essential  pre-requlslte  to  real  development  of  the  rural  areas. 

Improvement  In  rural  communications,  thus  justified,  must  be  seen  as 
part  of  an  overall  strategy  aimed  at  Improving  people's  lives  in  the  rural 
areas,  with  health,  education,  and  energy  resources  as  other  requirements*  In 
October  1976,  Prime  Minister  Michael  Somare's  Government  produced  a  White 
Paper:     'The  Post- Independence  .National  Development  Strategy'  (8)*  This 
Important  document  lays  the  foundation  of  Government  policy  by  recognising 
that  Papua  New  Guinea  Is  a  nation  of  villages^  with  more  than  80%  of  Its 
3mllllon  population  living  In  the  rural  areas:*    Figure  2  gives  a  guide  to 
population  distribution.    The  Wlilte  Paper  sets  policy  by  Indicating  that  the 
traditional  way  of  life  Is  to  be  preserved  and  Indeed  revitalized*    The  towns 
are  to  be  seen  merely  as  service  centres  for  the  villages*    Urban  facilities 
like  hospitals  are  to  be  made  more  available  to  people  living  In  the  country 
by  improved  communications* 

Tht  Paper  tmplleis  a  decision  on  resource  allocation  ^  where  possible  the 
rural  areas  should  benefit*    This  Indicates  an  acceptance  of  social  cost- 
benefit  analysis*    The  Implication  for  rural  communications  Is  that  the 
short-term  economics  of  village  telephones  are  less  Important  then  thfe  fact  that 
communications  Is  an  essential  catalyst  to  rural  development  on  a  wide  fronC* 
A  major  expansion  In  rural  communication  facilities  Is  therefore  Indicated* 

THE  POSSIBILITIES 

The  alternatives  for  rural  communication  might  be  the  following: 

(1)  Exteuslon  of  the  microwave  netowrk,  with  more  'drops'  In  remote 
areas; 

(2)  Extension  of  VHF  links  (with  or  without  dialling); 

(3)  Introduction  of  satellite  communications; 

(4)  Extension  of  existing  HF  networks* 

Of  these  options,  (1)  and  (2)  may  In  general  be  rejected  on  grounds  of 

cost  4 

The  third  option  must  he  considered  a*  »  pof^slblllty* 

A  suitably-placed  satellite  could  give  access  to  the  remotest  corner  of 
Papua  New  Guinea,  and  provide  reliable,  high  quality  speech  circuits  -  and 
even  television* 

The  last  option  Is  simply  to  extend  and  make  wore  effective  the  existing 
HF  networks* 
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The  alternatives  for  rural  communication  in  Papua  New  Guinea  seem  then  to 
be  either  a  satellite  *  based  system*  or  one  based  on  HF  radio*    To  those 
familiar  with  the  fading*  interference*  and  genet^^l  unreliability  of  the 
latter*  the  choice  might  be  simple*    This  paper,  however*  suggests  that  for  a 
developing  country  such  as  Papua  New  Guinea  the  choice  is  not  so  simple* 

As  satellite  technology  improves*  low-cost  groundstations  will  undoubt- 
edly appear/ although  whether  the  cost  of  a  station  capable  of  two-way  traffic 
with  the  satellite  would  ever  be  comparable  with  an  equivalent  HF  radio  is  ppan 
to  question*    In  any  case*  the  technology  of  the  ground^statlon  would  be  far 
higher  than  anything  previously  available  in  PNGt    This  Immediately  raises  the 
queation  of  whether  it  is  appropriate  to  introduce  such  technology  into  a 
country  still  in  the  early  stages  of  its  development*    How  would  such  equipment 
be  maintained?    Only  by  costly  expatriate  technicians*  flown  in  at  great 
expense*    In  the  humid  climate  of  PIK*  experience  has  shown  that  the  services 
of  such  technicians  would  be  constantly  required* 

Perhaps  the  gre^itest  argument  against  the  use  of  satellites  is  that  they 
are  inherently  a  foreign  technology;  there  is  no  way  in  which  PNG  or  any 
similar  country  can  put  up  its  owri  satellite  system*    This  means  that  it  has  to 
buy  time  (at  considerable  expense*  even  now)  on  someone  else^s  satellite* 
Outside  agencies*  no  matter  what  safeguards  are  wi^itten  into  the  agreements* 
must  then  have  ultimate  control  over  the  country's  internal  communications*  On 
the  other  hand*  HF  radio*  belittled  by  the  satellite  people  (3)  in  Washington 
and  admittedly  an  imperfect  technology*  does  have  an  over-riding  advantage  it 
employs  the  ionosphere*  which  to  date  is  freely  available  to  all*    Its  hardware* 
maiitained  and  possibly  built  by  nationals*  resides  entirely  within  the  borders 
of  the  country  and  Is  completely  controllable  by  the  people  therein* 

HF  radio*  despite  its  well-^knovn  disadvantages*  does  have  the  tremendous 
advantage  to  a  developing  country  of  being  a  well-^tried  and  tested  technology* 
Papua  New  Guinea  can  provide  its  own  national  technicians  to  service  such 
equipment?    the  University  of  Technology  in  Lae  runs  a  Diploma  in  Communication 
Engineering  course  which  produces  graduates  of  an  appropriate  standard*  There 
is  even  the  exciting  possibility  of  PNG  producing  its  own  low-cost  HF  radio 
for  village  use:    the  author's  research  project  at  the  University  of  Tech.iology 
is  in  the  process  of  developing  such  kt  radio*  which  could  be  built  in  ?NG  h-^ 
national  technicians.    (Figure  3). 

The  radio  will  be  a  rugged*  sealed  unit*  with  a  minimum  nuniber  of  cont- 
rols.   Power  in  r^isote  areas  is  to  be  supplied  by  solar  (photovoltaic)  panels* 
charging  'maintenance-free'  batteries.    The  total  capital  cost  of  a  complete 
installation  is  expected  to  be  less  than  K600* 

An  important  feature  of  such  a  project  is  the  degree  of  participation  by 
the  villagers:    while  they  caanot  be  expected  to  do  more  than  operate  the  set 
itself*  the  aerial  system  offers  more  scope  for  involvement*    Several  lattice 
towers  have  already  been  successfully  constructed  from  bush  materials  in  the 
Huon  Peninsula  area*  with  aid  of  enthusiastic  villagers  (6)    (Figure  A)* 


If  adopted  on  b  large  acale*  such  a  network  would  preaent  obvious 
management  probleots:    and  yet  it  ia  desirable  to  provide  communications 
to  as  nany  villagea  as  possible*    The  author  propoaea  that  thia  difficulty 
may  be  overcome  by  surrounding  each  HF  station  with  a  n*imber  (up  to  about 
10)  of  line-of^sight  *out-8tations* *    These  short-range  llnka  could  employ 
UUF  or  even  27MB2  Citizen'a  Band  (7)  radioa*  and  would  conaiderably 
increaae  the  ef fectiveneas  of  the  HF  network. 


CONaOSION 

On  balance*  it  is  desirable  that  rural  communications  in  Papua  Hew 
Guinea  be  improvisd;    and  Government  policy  ia  such  as  to  encourage  uhia* 
While  satellite  conD*.unicatlonB  may  be  the  moat  suitable  technology  for 
International  links*  consideration  of  the  teneta  of  appropriate  technology 
suggests  that  an  Improvement  of  exiating  HF  networks  may  be  preferred  for 
rural  comnunications* 
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PLANNING  THE  STATE  OF  ALASKA  TELECOMMUNICATIONS  SYSTEM 


Stuart  P*  Browne 
Telecommunications  Planning  Engineer 
Alaska  Oepartrnent  of  Transportation  and  Public  Facilities 

State  of  Alaska 
Junoau*  Alaska  99611 

Abstract 

Alaska  is  developing  a  comprehensive  telecommunications  p^an  for  the 
1980*s.    This  paper  presents  current  efforts  by  the  State  of  Alaska  in 
the  design  and  planning  of  &n  all  digital*  satellite  linked*  State  of 
Alaska  Tel ecoimiuni cations  System  (SATS)*   The  planning*  design  and 
application  of  whole  system  concepts  used  in  the  SATS  development  are 
described* 

Introduction 

The  State  of  Alaska  has  well  documented  characteristics  that  make 
reliable  telecommunications  essential;    large  geographic  area*  sparse 
multiethnic  population*  rugged  terrain*  extremes  of  climate*  and  virtual- 
ly no  interconnecting  hi^jhway  systems.    Telecommunications  facilities 
developed  properly  can  provide  cost  effective  and  energy  efficient 
"teletransportation"  systems  for  the  relay  of  information  where  roads  are 
nonexistent  and  the  cost  of  transportation  of  personnel  and  the  informa- 
tion they  provide  is  prohibitive.    In  our  information  society*  publicly 
accessible  telecoimiunicitions  assume  an  importance  comparable  to  publicly 
accessible  transportation.  (1)  Increased  reliance  on  telecommunications 
by  Alaska  government  for  program  support  and  the  extension  of  public 
services  has  created  a  need  for  comprehensive  systems  planning. 

Throughout  the  1970*s*  Alaska  pioneered  in  the  development  of  co.^muni- 
cations  satellite  technology,    rrom  the  experimental  days  of  NASA's  ATS-6 
televisions  "direct  broadcasts*  to  the  construction  of  the  first  "thin 
route"  domestic  satellUe  system  utilizing  100  small  earth  stations*  the 
State  has  recognized  the  Importance  of  telecorranunications  technology.  (2) 

In  a  State  with  oniy  9B00  paved  highway  miles  serving  a  land  mass  of 
over  !)o5*000  square  miles*  the  advent  of  reliable  telecoimiunications  has 
had  a  stimulating  impact  on  Alaska's  economic*  social  and  educational 
development.    Like  the  impact  of  canals*  railroads  and  highways  of  the 
industrial  age  that  spured  growth  in  developing  America*  telecommunica- 
tions here  plays  a  similar  role. 

Alaska  government  has  subsidized  this  development  in  order  to  decrease 
tho  gap  between  rural  and  urban  comitunities.    Besides  health*  education  and 
entertainment  links*  telecommunications  provides  the  means  for  government 
agencies  to  manage  and  administer  their  various  development  programs.  This 
reliance  on  teleconmunications  makes  government  a  major  user  of  telephone 
and  data  services.    Effective  organization  of  Alaska  governments  telecom- 
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munlcatlons  requirements  has  become  an  Important  planning  activity*  Develop- 
ment of  an  Integrated  system  of  communications  networks  during  the  I980's 
will  be  a  key  factor  In  continued  emphasis  of  Alaska  governments  utilization 
of  the  States  telecommunications  resources* 

GOVERNOR'S  TASK  FORCE  ON  TELECOMMUNICATIONS 

In  February  1979,  Governor  Jay  Hanmond  established  a  Telecommunications 
Task  Force*    Made  up  of  prominent  in'llvlduals  from  government  and  the  corrniunl- 
cations  Industry,  this  task  force  has  assessed  current  and  futjre  State  tele- 
coimiunlcation  policy  and  planning  Issues* 

Initially,  the  Task  Force  was  divided  Into  five  working  groups  to  review: 

I*  State  needs 

2*  Converging  technologists 

3*  The  Television  Demonstration  project 

4*  The  F*C*C*  Joint  Board  proceedings 

5*  Level  of  service 

Supporting  these  efforts  are  a  policy  steering  conimlttee  to  enable  the 
task  force  to  identify  issues  and  a  functional  planning  group  mar^e  up  of  key 
user  agencies  to  establish  needs  relative  to  telecommunications  and  the 
agencies  mission*   Emphasis  on  user  driven  policy  and  planning  was  given  a 
high  priority* 

Functional  Plannijig 

In  order  to  effectively  assess  State  telecommunication  needs,  the  func- 
tional  planning  grot;p  drafted  a  work  plan  to  define*  identify  and  integrate 
telecommunications  facilities  owned,  leased,  operated  or  planned  by  State 
agencies*    The  intent  of  the  plan  was  to  provide  the  Task  Force  with  background 
data  in  a  usable  format*   The  work  plan  was  divided  into  four  general  phases: 

A*  Survey  of  current  facilities 

B*  Systems  alternatives  study 

C*  Systems,  considerations 

D*  Systems  improvements 

Before  these  general  phases  were  started  a  concise  definition  of  telecom- 
munications was  determined  and  applied  to  agencies  facilities*    During  phase 
A,  a  report  was  produced  on  each  agency  surveyed  presenting  a  description  and 
analysis  of: 

*  Agency  i;iission  and  services  provided 

*  Current  system  description  used  to  support  the  agencies 
mission 

*  Location  of  facilities 
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Adequacy  and  current  usage 


*  Current  costs 

*  Projected  communications  service  growth 
»  Communications  service  alternatives 

»  Summary  and  recommendations 

Once  a  composite  cross-section  of  an  agencies  requirements,  current 
facilities  and  plans  were  collected,  a  needs  ^  services  aialysis  was 
conducted. 

Upon  completion  of  the  facilities  survey,  alternatives  to  better 
services  and  cost  control  were  developed.    Considered  during  the  systems 
alternative  study  we/e: 

.  Determination  of  the  need  for  consolidation  or  improvement 
of  present  systems  for  FY      and  over  a  longer  term. 

.  Use  of  leased  or  owned  telecommunications  services. 

.  Development  of  program  cost  estimates  (life  cycle  costing). 

.  Development  of  procurement  and  implementation  schedules 
suitable  for  State  Budgetary  action. 

.  Development  of  a  Five-Year  implementation  plan. 

The  results  of  the  alternatives  stu(|y  were  reviewed  individually  and 
on  a  whole  system  basis.    The  blurring  to  traditional  distinctions  between 
the  various  telecomirK'nications  methods  1s  a  crucial  reason  for  basing  tele- 
coimiunications  planning  on  a  unified  view  -  rather  than  on  narrower  portions 
of  the  overall  picture.  (3)    Following  close  analysis,  an  overall  picturo 
began  to  develop  Indicating  t.he  need  for  a  master  development  plan  which 
would  integrate  and  cofnblne  facilities  into  one  major  system. 

After  completion  of  the  four  phase  work  plan,  the  telecommunications 
pT^^.nlng  group  at  the  Department  of  Transportation  and  Public  Facilities 
d?, eloped  a  plan  for  a  State  of  Alaska  Telecoirmiunications  System  (SATS). 
SATS  would  provide  Alaska  government  with  a  dedicated  network  for  voice, 
facslfnile,  and  data  communication  services*    Importantly,  SATS  will  also 
allow  the  State  to  effectively  manage  and  control  telecommunications  costs 
while  at  the  same  time  providing  improved  comnr^unlcations  capability  between 
State  agencies  and  the  public.    The  requirement  to  develop  technical  stand- 
ards and  equipment  compatibility  will  also  be  met  by  providing  a  systematic 
development  plan. 
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STATE  OF  ALASKA  TELECOMMUNICATIONS  SYSTEM 

The  State  of  Alaska  Telecomm|inications  System  would  be  developed 
around  a  telephone  switching  system  with  Anchorage,  Fairbanks  and  Juneau 
as  majors  centers j   (Illust*  1)    These  switching  centers  would  consist  of 
digital  systems  capable  of  integrating  both  voice  and  electronic  mail 
services  within  a  single  switch*    voice  calls  would  be  routed  internally 
through  SATS  el iminating  long  distance  tall  calling*    Likewise,  all  inter 
and  intra  agency  memos,  messages  and  letters  could  then  be  CM^osed  and 
transnrttted -through  SATS  to  any- agency  office  connected  to  or  capable  of- 
dialing'into  t>ie  network*    Capability  .for  multi-station  teleconferencing 
will  be  built-in  to  enable  State  offices  ta  audio  conference  reducing  the 
requirement  to  travel*  .Video  conference  capability  would,  be  developed 
over  time  if  cost*  just>Tied*  ^ 

Another  important  feature  to  be  included  in  SATS  is  to  allow  increased 
public  access  to  State  agencies  and  in  particular  to  the  process  of  govern- 
ment itself*    Toll  free  central  information  services  and  a  State  agency 
telephone  directory  would  be,  provided  xo  citizens*    The  major  switching 
centers  will  be  equipped  to  allow  the  public  to  participate  in  program 
development  through  an  electronic  polling  system*    A  prototype  of  this 
system  is  being  developed  and  tested  fc^  use  this  fall* 

Other  aspects  to  be  developed  in  SATS  are:    the  extension  of  the^ 
^network  to  ATT  MATS  interconnects  and  intrastate  foreign  exchange  access, 
the  use  of  satellite  and  meteor  scatter  "Systems  for  environmental  monitor- 
ing of  State  facilities  and  lands  along  with  a  communications  link  to  allow 
agency  access  for  data  base  retrieval  of  ERTS  and  LANDSAT  information  from 
the  Federal  data  bank* 

,   A  vital  component  of  SATS  is  to  specify  a  standardized  emergency 
medical  service  development  plati' for  health  and  public  safety  as  well  as 
the^  procurefpent  of  portable  disaster  commgnications  equipment  for  command 
ano^ontrol  of  emergency  situaftions  for  government  officials  and  field 
support*    Equipment  compatibility  and  cpordjnated  radio  frequency 
assignments  for  thfs  service  are  essential* 

4 

Other,  aspects  of  SATS  will  specify  how  public  facilities  being  develop- 
^ed  in  rifral  Alaska  can  utilize  combined  telecommunications  facilities  and 
assist  ag[encies  in  coordinating  usage*   An  integration  of  voice,  data' and 
television  facilities  at,  rural  State  offices  would  be  more  cost  effective 
and'TTOvide  those  sites  with  greater  multi-purpose  capability* 

Th'fe. Objective  of  SATS  would  be  to  provide  government  services  in  a 
[ipre  efficient  manner  to  the  public  and  to  the  government  itself*    If  ^ 
develop^eS  in  the  most  cost  and  service  effective  manner,  SATS  would  provide 
real  alternatives  to  current  modes  of  travel  and  communications* 

...  ;  ^        r.  , 

In  order  ^to  meet  IJie  specific  requirements  of  government  and  the  various 
public  it  serves*    The  SATS  would  be  comprised  af  the  following  network 
components*  /  . 


Administraitv^ telephone  Network  ;       .  ^.j  \  , 

Ce(lrttrex  equipment  located  liif^  Anchorage,  Fairbanks,  and  Juneau ■ 
^     Remote  Gentrex  equipment  located  in  Ketchikaij*  ,     .      ■  ^ 
^  ^    Dedicated  24  channel  tie  1 inescbfetween  major  switching  centers  (Tl)^ 

.  ^     ^  b4  kbps  data  communications  links  1;o  minor. sttesf   direct  inward  . 
dial  to  major  switching  centers^  ^ 
^   Fully  redundant  barck-up  ^  - 

^    Optimized  .traffic  routing,  (long  distance  call  control)  - 
^   Multi-station  teleconferencing  throughout  entire  network 
^   Toll  free  dial-in  access  for  public-  input  on  crucial  development 
issues*    Central  information  for  public  access  ,ta  government 
agencies  througti  network*  ' 
^   Call  accounting  and  network  management  information  reports 

6.   Administrative  Message-NetHork  .  4  .  ^ 

^    Utilizes  the  same  switching  equipment  and  tie  lines  af  tfelephon^ 
network*  -  ■  ' 

.  ^    ^   All  offices  will  have  electronic  raail  access  for  tiling  inter  and 
intra  office  messages,  memos, anid  letters*    Word  processing  eqyip- 
ijient  would  be  standardized  and  equiped  to  communicate  to  any^  other, 
station  through  the  network,    Similarly,  access  to'data  networks', 
outside  Alaska  would  be  (Jrovidgd  State  users  through  value  added  ; 
network  access^.  ,  ^ 

Facsimile  centers  combined  with  existing  reproduction  centers 
woul d  be  developed  for  large  document  transfer* 

C.    Admi^^istrative  Data  Processinc)  Ngtwork 

High  Speed  data  links  both  point  to  point  and  dial-up  for; 

Existing  STAR/AJIS  network    *  ' 

State  Library' network       :  -  - 

University. of  Alaska  computer  network  ^ 

^   Marine  transportation  reservation  system    _  ■       _^         *  ' 

*   Legislative  0*P*  network 

^   Educational  Telecommunications'  network  '\ 

Department  of  Labor  ^  "  ^ 

U *   Public  Service  Telecommunications  Network 

Combined  State  telecommunications  facilities  in  rural  communities 
Educational  and  instructional  television  facilities  for  DOE,.  U  of 
A,  arrtt  other  State  agency  use  1n  educational  extension  programs;  * 
^    Public  involvement  into  government  through  toUfree  access  to 
electronic  voting  facilities  and  4gency  offices 
teleconferenciing  facilities  Jn  regional  communities  to  access 
the  legislature,  public  forums,  native  associations  etc* 

>' 

} 
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E*    Emergency  Services  Communicatibns  network.  .  t 

^    Uses  existing  State  owned  earth  station  equipment 
^   Link  existing  State  owned  terrestrial  microwave  facilities  for 
'  AST;  and  emergency  services  to  major  switching  centers  on  SATS 
systftm* 

^    Procure  transportable  earth  station  equipment  for  emergency/ 
disaster  communications         '  ^ 

^    Provide  tollfree  service  to  major  hospitals*  police  and  other 
emergency  services  (911  services) 

Coordinated  development  with  Emergejicy  Medical  Service^  Ctvil 
Defense*  local  law  enforcement  and  the  Defense  Communications 
.  agency* 

F*   Judicial  Systems  Network  - 

^   Court  systems  linked  through  State  voice  and  data  network 
^   Establish  precedent  for  television  linked  hearings  and  court 

proceedings  in  rural  communities 
*         Provide  data  access  and  records  retrieval  of  legal  documents 

from'regional  service  areas* 

Resource  Information  Network 


Establish  remote  sensing  network  via  satellite  'and  Ineteor  scatter 

system  to  monitor  State  facilities  and  lands 

Provide  this  data  in  manageable  form  to  agency  planners* 

Utilize  Landsat  data  Vor  environmental  <pnd  cartograptilc- operations* 

Provide  data  links  to  Landsat  data  banks  in  South  Dakota*  ^  . 


Summary 


SATS  development  is  now  in  it's  pre! 
and  tj&lecommunications  planners, are  meeti 
requirements*  When  completed*  a  systems 
and  a  . request  for  proposal  issued*  Work 
first  quarter  of  FV  81*  Phased  cut-over 
'for  early  FY  82#"  Performance  evaluation 
used  to  keep  the  pr^oject  on  track*  uWr 
priority  ,*to  insure  effective  use  ^f  featu 


iminary  stages*    User  agencies* 
ng  to  refine  features  and  specific 
specification  will  be  composed 
on  SATS  is  expected  to  begin 
to  the  new  systems  is  planned, 
review  techniques  (PERT)  will  be 
training  will  be  given  a  high 
res  Incorporated  into  the  SATS/ 


Never  before  have  opportunities  for  Integrated  systems  development 
been  greater*    The  marriage  of  digital  switching  and  transniission  systems* 
satellites  communications  and  the  experience>gained  during  a  decade  of 
telecommunications  development  have  given- Alaska  the  opportunity  to^  plan 
arid  Implentent  a  untque  State  of  Alaska  of  Telecommunications  System* 
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A  MUl.TISERVlCE  LOCAJ.  CO>(MUNTCATIn>;  SYSTIM 

Donald  J .  Gray 
GTE  Laboratories,  IncorpQrated  * 
Waltham,  Massachusetts 


Abstract 


A  local  Switching  and  distribution  system  to  provide  a  variety  of  com-. " 
munication  services  /Co  users  on  an  industria^^  cPmrnWcial ,  or  educational  site, 
is  described.    This  Multiservice  Local  System  (MSLS)  will  deliver  telephone » 
data,  television,  video*conference,  and  remote  control  services  by  means  of  - 
^processor-controlled  digital  and  broadband  analog  switches  and  optical  "fiber 
subscriber  loops.    A  ssmall-scale  MSLS  Demonstration  Unit  is  now  ne^ring  com^ 
pletion  at  GTE  Laboratories*  ^      .  - 


Introduction 


Much  of  the  business  of  General  Telephone  &  Electronics  is  th^  operation 
of  public  telephone  systems.    Our  operating  telephone  companies  serve  a  wide  ^ 
'range  of^c^tomers,  somfe  of  whom  axe  X^ge  organizations  having  many  telephone 
subscribers  situated  Hn  g>  single  locatlpnt— of  ten  with^a  number, of  buildings  on 
the  customer's  site*  \Typical  of  sucii*Tcustomers  are  university  campuses,  mili- 
tary bases,  and  c|!^ci  parks*    The /capabilities  of  modern  e-lectronics  are 
raising  the  expecrtaqions  of  these  ^usroners  for  communication  services*  They 
are  developing  i^edsrr^s-^-'iJSft&tT'^  local  communication  services  beyond 
modert^  voice^  t^lep'hone  service.    To  enable  GTE -to  respond  to  these  customer 
needs,  GTE  Laboratories  is  engaged  in  a  program,  the  name  of  which  ±'9 
Multiservice  Local  System,  or  MSLS  for  short*    The  objective  of  this  program 
is  investigation  of  an  advanced,  local,  switjched  communication  system  that-can 
provide,  in  addition  to  voice  telephone  service:    switched  video  service  for 
television 'Program  and  video  library  dis^:ribution 'as  well       for  video  confer-  ' 
encing;  picture  telephone  service  for  the  addition  of  video ^transmission  to 
voice  telephone  calls;  sxd.tched  data  service  for  data  tafminal  an<?' computer  ^ 
interconnection;  electronic"  of f ice  service  for  word  processing, -electronic  ^ 
mail,  and  computation;  and  remote  control  anrf  monitor  for  building  operation^ 
and  control*  '  ^ 

GTE  Laboratories  has  comp^leted  a  des^fcgA  study  of  the  *MSLS  to  define  the 
services  that  should  be  provided  and  to  select  between  alternative  design 
techniques*    The  result  of  this  de^^^gn  study  is  a  system  concept-that  is 
depicted  in  Figt^re         As  the  figure  shows,  the  system  comprises  a  central 
switching  facility  that  contains  the  voice,  video,  and  data  switching  equipment^ 
the  video  and  audio  library  equipment,  the  central  video  conference  control 
equipment,  and  the  central  remote  control  and  "monitor  (kCM)  e<^uipment.  The' 
switching  center  is  connected  to  TV  and  video  <?j^f  erence^subscribers  by_  optical 
fiber  cable. ^  These  t^ptical  fiber  loops  can 'also  carry  the  narrowband  s&rvices-^ 
telephone,  data,  'RCM~by  ineans  4>f  a  loop  .time-division  multiplexer*    Al^tema-  " 
tively,  these  narrowbanii  services  can  be  jcarried  on  Gonvei\tional  telephone 
pairs  when  they  are  available,^    ,  .    *  .  i 


\ 
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Video  Sw 


fi^nd  Distribution 


The  heart 'of  the  video  distribution  and  video  conference  system  is*  a 
broadband  solid-state  electronic  switch.    This  switch  permi.ts  any  user  to  be^^ 
connected  at  his  desire  to  any  one  of  a  .large  number  of  video  signal  soyrces. 
The  sources  Include  TV  broadcast  signals ,  ' signals  from  .Video  library  equipment, 
and  signals  from  television  camera^  for  video  conference  pperatibn.  The 
broadband  switch  will  handle  analog  NTSC  television  signals  in  the  frequency 
band  up  to  20  MHz,    The  signals  can  be  position^  in  frequency  so  that  cross- 
point  outputs  can  be  frequency-division  multiplexed  in  groups  of  thre^  for 
ti^nsmission.    The  broadband  switch  is  designed  in  modular  form  on  printed 
circuit  cards(    Each  card  contains  64  cro^spoints  tV^at.  can  be  configured  using 
^  straps  in  a  rectangular  array  having  any  dimensions  between  1  x  64  and  8x8, 
A  photo^graph  of  the  switch  card  is  showiTs^in  Figure  2,    As  tan  be  se^n,  the 
card  has  connectors  on  2  sides  and  1  end;    Prograni  signals  are  suppilied  to  the 
connectors  on  both  sides.    Subscriber  connections  are  made  at  the  end  connector, 
which  also  carries  power  and  control  signals.  ^Insertion  of  a*  card  such  as  this 
into*  a  nest  is  made  possible  by  the  use  of  a  Zero  Insertion  Force  Connector. 
This  connector  is  designed  s,o  that  its  clamps  can  be  retracted,  permitting  the 
card  to  be  slid  sideways  into  the  connecftor,    X-Jhen  the  card  is  in  place,^  the 
connector  clamps  are  applied,    A  photograph  of  the  switch  nest  is  shown  in 
Figure  3,    The  broadband  switch  card  has  cross-coupling  attenuation  greater 
than  65  dB  and  harmonic  distortion  in  the  signal  paths  below  -65  dB,  The 
broadband  switch  is  controlled  by  a  microprocessor  system  that  receives  con^ 
trol  signals  from  the  users.    Formatted  signal  messages  are  received  by  line  > 
Interface  processors '  (LIPs)  that  *feerve  eight  users  each.    These *^'LIPs  communi- 
cate with  each  other  and  with  the  control  processor  over  a  h^gh-speed  bus 
moderated  by  an  arbiter.    The  LIPs  use  8085  microprocessor;;,  ^nd  the  controller, 
an  8086+    Each  has  32  K  bytes  of  memory. 

'     ■   -2  -    ^     '       ■     '  '       '  ^ 

Video  signals  are^transmitted  between  the  switch  and  the  user  in  an^iJog 
form  in  order  to  save  *the  cost  of  video  digitiaers,*  This  mode  of  transmission 
is, possible  because  .repeaters  are  unnecessary  for  the  distances  involved,  so 
that  isignal  degradation  do^as  not, accumulate.    The  signaj^  are  carried  on 
optical  fiber,    LED  transmijtte^^s  and  PIN  diode  receivers .  are  used.  Single- 
channel  and  two-channel^transtnTssions  on  single  fiber  are  use^d  at  present.  For 
muljtl-channei  transmission,  optical  transmltteV  linearity  is  important  to  keep^ 
cross-modulation  between  the  signals  ^acceptably  low.    For  three-channel  trans-  . 
mission,  ^feed-forward  or  feed-back  techniques  are  needed  to  linearize  LED 
transmitters  Adequately.    The  optical  transmitters  and  receivers'  in  use  at 
present  can  accommodate  19  dB  optical  transmission  loss  for  singie^channel 
operation  and  15  dB^  f or  two-  hr  three^-^'channel  operation.    Thus,  2-km  loop 
'lengths '^re  acceptable  with  practical  fib^j:, attenuation, 

A  variety  of^vldeo  library  equipment  will  be  available  to  th^^user*  through 
the  broadband  switch.    He  will  have  acce^  to  vid^o  tape  players  that  can  be 
loaded  and  controlled  remotely  by  him,  Hfe  w^iV  also  have  accdss  to  slicie  pto- 
jectors  for  still  information,  to  a  microfiche  reader  that  caa  be  remotely 
loaded  and  controlled,  and  to  a  computei;^alphanumerlc  data  fljle,  the  output  of 
whlcji  will  be  presented  as  a  ce'fevisUpn  signal.    The  microprocessor  system 
that  controls  the  switch  also  controls  the  library  equipment. 
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Video  Conference  9v&tem 


On  a  site  such  as  a  l^rge  university  campus  or  r  hospital  complex,  a  vidL-u 
conference  system  that  permi^ts  video  and  audio  interconnection  of  multiple 
offices  and  conference  rooms  can  save*  considerable  time  of  busy  prafossionlils 
by  obviating  their  walkina  or  driving  to  a  single  location  for  a  conference. 
The  video  conference  system  uses  the  broadband  switch  to  interconnect  coaference 
participants.     In  a  conference  involving  up  to  five  locations,  each  participant 
can  be  shown  all  the  other  participants  by  dividing  the  television  screen  into 
sections,,  one  for  each  participant.    This  split-screep  technique  is  suitable 
for  division  of*  the  screen  into  as  many  ^as  four  sections.    For  larger  cqnfer-  , 
caces,  video  switching  during  the  conference  is  "more  appropriate.    For  example, 
participants  can  be  shown  the  person  speaking  at  the  moment,  and  the  speaker  ^ 
c^Rn  be  showrl  either  the  previous  speaker  or  .the  (conference  chairm^.  The 
chairman  will  contrx^l.  the  conference  *by  using  the  small  pushbutton  conference 
console  shown  in  Figure  A,    The  console  contains^a  conventional  signaling  pad' 
for  entering  numerical  control  signals  as  well  as  buttons  for  controlling  video 
switching  and  switiihes  for  remote  camera  control  during  the  conference-  Thfe 
buttons  permit  the  chairmam  to  select  the  participant  whose  picture  is  to  be 
shown  to  ot^er  participant^^  To  aid  him  in  this  selection,  participants*  names 
can  be  displayed  adjacent  t^.  the  selection  buttons  by  alphanumeric^  display 
units-    Participants  wishing  the  floor  can  indicate  this  to  the  chairman  by 
causing  their  buttons  to  be  illuminated.    The  conference  console  contains  an 
8085  microprocessor  with  6^  K  'bytes  of  memory.    The  microprocessor  is  the  inter-  ■ 
mediary  between  the  console  switches  and  tlisplays  and  the' data  line  to  the- 
video  switch  control  processor.    It  prompts, the  user  in  operation  of  the  unit 
and  formats  and  interprets  data  messages, 

* 

Data  Service 


At  present,  the  ubiquitous  computer  terminal  is  connec^ted  to  ^he  computer 
either  by  permanent  wiring  or  by\use  of  the  voice  telephone  system  vi"a  an 
acoustically-coupled  modem  or  a  data  set*   * laterconnection^of  terminals 
directly  is  -generally  no*rjpossible,  eJccept  in  messjage  Tletworkssuch  as  Telex, 
The  MSLS  data, switch  gives  to  data  terminals  and  computerS^a  SOTVice  similar 
to  that  given  to  individuals  by  the  tyslephone  system.    It  connects  terminals 
and  computers  upon  demand  and  performs  necessary  interface  functions  to  resolve 
disparities  of  speed  and  protocol.    It  also  permits  transmission  of  on,e-line 
rl^essages/ in^real  time  to  one  or  more  addressees,  even  though  their  teminals 
may.be  otherwise  engaged.    The  data  switch  design  is  shown  in  Figure  5,  It 
employs  a  high-speed  bus  interconnection  netwgrk  to  transfer. dgta  between  the 
interface'  processors.    An  arbiter  monitors  the  bus  to  resolve  contention  prob-- 
lems  between^interface  processors  desiring  bus  access.     The  interface  prDcessdts 
connected  to  the  interconnection  network  perform  necessary  speed  and  protocol  . 
conversions.    These  interface  processors  and. the  switch  controller  are  micro- 
processor^  configured  as-' a  distributed  pro^^sing  system. 

Digital  transmi'^^^ion  within  .the  MSLS  uses  bipolar  signals'on  multi-pair 
telephone  cable  or  digital  signals  multiplexed  on  the  optical  fiber.  Bipolar 
|igaaXs  have  the  properties  of  no  DC  content  and  small*  low-frequency  content, 
reducing  their  potential  for  ihterfe'fence  with  voice  telephone  circuits.  An 
analysis  of  their  transmission  on  standard  telephott^ cable  shows  that  bipolar 
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signals  at  rates  up  to  70  kb/s  can  readily  be  transmitted  over^ distances'of  a 
mile  or  more-    Figure  6  shows  measured  and  calculated  results  for  bipolar 
transmission  at  70  kb/s  over  about  a  mile  of  26-gauge  telephone  cable.  Slight 
differences  in'  sending-end  filtering  and  cabl^e  length  are  responsible  for  some 


of  tlie  small  differences. 
Office  Services 


The  MSLS  will  offer  a  variety  of  cotnputer-baseci -services  to  support  cleri- 
cal, administrative,* and  management  office  personnel.    The  services  will  include 
worti  processing  t  electronic  message  service',  and  computation  service.    They  will 
be  provided  through  the  MSLS  data  Switch  and  data  transmission^ system  and  will 
employ  both  conventional  data  terminals  and  terminals  having  considerable  data 
storage  and  processing  capability.    A  large-capacity  electronic  file  associated 
with  the  switching  center  will  be  ysed  for  mass  storage  of  word-processing  text, 
^electronic  messages,  and  word-proces3ing  and  computation  programs  that  can  be 
downloaded  into  the  high-capability  MSLS  data  terminals  when  required. 

Storage  locations  in  the  electronic  file  will  be  used  as  mailboxes  i^'  the 
electronic  message  service.    Messages  enteret^  at  data  terminals  will  be  deposited 
in  addressees*  mailboxes  for  recall  and  presentation  on  addressees^  terminals 
at  their  pleasuVe.    The  electronic  message  service  will  provide  a  speedy,  flex--' 
ibie  interoffice  memorandum  service.  *^  ^ 

Computation  services  that  will'  be  available  incl\jde  interactive  BASIC  ^s 
well  as  standard  and  custom  software  packages.    This  service  can  bemused  by 
those  Customers  who  do  not  have  a  large  in-house  computer  or  to  unload  -the  big 
computer.  ^  '  '    ^  .  ^ 
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Remote  Control'  and  Kbnitor 


Management  of  the  physical  plant  of  a  large  organization  requires ^monitor 
and  control  of  a  large  Viimber  and  a  large  variety  "Of  devices.    Such  devices 
include  heating,  venfilation,  air  ciqnditioning,  and^  industrial  process  controls^ 
as  well  as  building  security  and  safety  monitors  ^suchjfc  ^entry  alarms^  tempera- 
ture and  smoke  alarms,  roof  load  sensors »  and, liquid  ^vel  ilarms.    The  MSLS 
Includes  a  comprehensive  Isy^tem  to  handle  these  requirements  by  incorporating, 
the  GTE  Lenkurt'System  51.    This  system  is  a  computer-based  monitor  and*contr<ll 
system  developed  by  GTE  Lenkurt  originally  for  monitor  and  cqj^oI  of  microwavov  * 
communication  sys^tems.    The  System  51  is  adapted  to  take  advantage  ,of  other 
MSLS  capabilities.   'For  example,  it  includes  ar  video  entrance-door,  monitor 
connected  with  the  video  switching  and  distribution  system 'so  that  video  signals 
from  the  entrances-door  monitor  can  be  presented  at  any  desired  location  within 
the  x:omplex.  *  . 

MSLS  Demonsttation.Unit  ^        ,         '  'f* 

At  present,  the  design  and  constructi 

a  small-scale  MSLS  Demonstration 
Unit  for  installation  at  GTE  Laboratories  is  nearirtg  completion.    The  Unit  will 
provide  all  MSLS  services  but  will  serve  only  a  small  number  of  subscribers* 
Its  conf igura-tion  is  shown  in  Figure  7,    As  can  be  seen,  tl\e"Demonstra^ion  Unit- 
will  be  able  to  provide  video  cdhferAce  servioe'to  as  many  as  five  locatit^ns 
simultaneous^ly  and  will  interconnect  seven  data  terminals  for  data  siJitching 
.and  office  service?.    It  will  include  a  Lenkurt  System  51  connoted  to  a  variety 
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of  sensing  and  control  devices  Within  the  Laboratories'  buildings.    The  Demon- 
stration Unit's  purposes  j^nclude  confirmation  of  design  choices,  evaluation  of 
the  utility  of  the  new  service^  provided  by  the  MSLS,  and  >customer  demonstra- 
tion.   It  is  expected  that  the  Demonstration  Unit  will  be  in  operation  early 
in  1980, 
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FIGURE  1.    SYSTEM  QOMCEPT 
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FIGURE  3.    BROADBAND  SWITCH  NEST 
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FIGURE  4,/  VIDEO  CONFERENCE  CONTROL  UKII 
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■  WICR'DPRgCESSOR-BASH)  MULTILINGUAL  TELEX  SYSTEM 

-  •     '  '       *^ITH  PHONETICALLY  CODED  KEYBOARDING 

S . G.  Krishnamoorthy 
■  Computer  Centre 

Indian  Institute  of  Technology 
Bombay  400  076*  India 

ABSTRACT  ^  . 

^^he  present  day  telex  system  in  India    operates    in  English  only, 
ex6epV  that  a  few  major  post  offices  have  separate  telex  systems  in  Hindi 
the  national  language.    But  a  majority  of  the  people  are  familiar  with  only/ 
their  respective  regional  languages*  and  know  neither  Hindi  nor  English. 
There  are  as  many  as  seventeen  regional  languages  approved  by  the  government. 
To  enable  the  people  to  communicate  in  their  ovm  languages #  a  multilingual 
telex  systam  would  be  imperative  in  the  near  future. 

In  this  paper  a^microprocessor-based  multilingual  telex  system* .named  as 
MMTS*  is  proposed*    For  line  transmission  purposes*  two*  coding  schemes 
(Symbolic  and^bstract-phonetic  )  are  suggested  and  evaluated* 

Keywords:      Microprocessor*  Indian  X^nguages*  Telex  System*  .     *  ^  > 

Alphabet  Coding*  Multilingual  Telex  System,  ^ 

1.  INTRODUCTION, 

♦  ♦ 

^The  present  day  telex  sy^tefb  in  India  operates  in  English.    A  few  major 
post  offices  have  separatee  telex  systems  in  Hindi*  the  national  language « 
But  there  are  seventeen  regional  languages  approved  by  the  Government  of 
India*    Most  of  the  people  know* neither  English  nor  Hindi;  they  can  read-write 
only  in  their  respective  regional  languages*    Hence*  these  'literatures'  have 
to  depend  on  persons  who^know  English  as  far  as  telex^communiaation  is 
concerned*    Similar  conditions  exist  in  many  countries  in  the'world.^  To 
enable  people  to  communicate  in  their  own  languages*  multilingual  telex  ' 
system    need  tobe  developed  in  the  near  future*    It  is  in  thi«  context  ^  ' 
that  the  Indian  scene  offers  *an  idealerivironment  for  development  activity 
in  this  arej.     ,  '  , 

f        A< multilingual  system  for,  Indian  languages  needs  to  be  computer-based 
due  to  the  fact  that  the  number  of  alphabets  ranges  from  a  few  hundreds  to 
few  thousands;  moreover  they  vary  in  size  (in  height  and  width) «  Therefore* 
in  this  paper  a^microprdcessor'^based  multilingual  telex  system*  named  NMTS*^ 
is  proposed  and  explained  in  detail*    The  language  dependent  features  of  the  > 
system  *are  e^lained  with  illustrations*  wherever- necessary  using  the  .  * 
reg^ional  language  Tamil*    The  criterion  for  selecting  this  language  is  its 
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representative  complexity  of  alphabet  structure  and  form.    The  structure ^o£ 
Indian  language  alphabets*  in  particular  Tamil»  is  brief  ly  , summarized  in  ^ 
the  next  section. 


2.      CHARACtBRISTICS  OF  INDIAK 
LANGUAGE  ALPHABETS 


.  In  general  the  alphabets- of  all  Indian  lang^tiages  could  be  grouped  into 

1)  vowels »  '  *  ' 

2)  consonants, 

3)  c-v  letters^  and 

4)  conjunct  letters,      ^  -     %  \ 

For,example»  Tamil  has  12  vowels^  18  consonants  and  one  special  letter 
^(  AK)  which  is  also  treated' as  a  vowel!    All  these  alphabets  appear  in 

toH  0  >^and  column  13  erf  fig.  1(1]*^  »  The  c^v  letters  are  composite  letters 
obtainjSd  by  ttt^  con^bi|iation  of  the  vowel  and  the  consonant  in/their  respec- 
tive jcolumns  and  rows*    They  are  listed  in  fig*  1  (rows '1  to  18  and  columns 
*I  to  12),    The  special- letter     o^o  (AK)  does  not;  combine  with  any  consonant. 
'.The^  conjunct  letters 'are  obtained  by  the  combination  of*  two  or  more  conso- 
nants *Vith,  a  vowel*    They  are  present  in  all  Indian  languages  except  Tamil, 
THerefore,  the  total  numb^  of  alphabets  infother  lajiguages' ate  tnuch  more^ 
than  Tamil  (247)  and  var^s  from  five  hundreds  to  a  few  thousands  111  "  [4j^, 
Moreover  the  graphic  form  and  size  of  the  alphabets  vary:  from  language  to ^ 
language.    The  variations*  for  example*  Is^as  dfastic  as  the  alphabets  0  (RA) 

/and  ^     ^    (NU)     in'^amiland      2o  (0)    and       ^  (STRE)*      in  Telugu* 


For  typing  purposes*  typewriters  are  available  for  major  Indian  lan-^ 
guages;^^they  are  iike  English  typewriters  having  about  46  keys.  The  layout 
of  this'  standardized  Tamil  typewriter  keyboard  is  shown  in  fig,  2  [5],  An 
alphabet  may  consist  of  one  o^r  more  af  tlje  symbols  on  the  keyboard.  For 


+  These  alphabets  were  generated  using  the  linguistic  approach, 
*    It  is  a  conjunct  lette^^with *three  consonants  and  one  vowel, - 


1 
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example,  the  Tamil  alphabet      &     (KA)  is  obtaioe^  by  one  key  depression, 
(KE)  by  two  keys  (        and    *   )  and  (KO)  by  three  keys ' 


(  e\  ^   S>    and  ^  ) 


This  is  true  for  the  alphabate^  in  other  languages  also. 


CODING  SCHEME^ 


Jhere  are  two  aspects  to^be  considered  here: 

1)  representation  of  the  multilingual  text,"«n(3L 

2)  coding  of  the  alphabets.  ' 

Multilingual  Text  Representation:        It  was  stated^^ earlier  that  the  graphic 
forms  of  the  alphabets  vary  from  language  to  language.    Therefore,  the  set 
of  consecutive  alphabets  in  a  string  belonging  to  a  particular  language  must 
be  identified*    It  could  be  done  as  shown  below  161+ 


lang. 

^lang. 

latjg* 

lang. 

code 

no* 

text 

code 

no* 

text 

The  'language  code'  is  a  one  byte  constant  (unique  identifier).    It  indicates 
that  the  next  byte  of  the  information  stands  for  the  'language  number';  it 
is  not  part  of  the  text  to  be  displayed*    A  separate  key  should  be  provided 
in  the  keyboard  for  the  language  code.    The  'language  number'  is  the  number 
assigned  to  the  language.    For  example/  a  typical  assignment  could  be 
English  as  0,  Tamil  as  1,  Hindi  as  2,  and  so  on*    By  this  scheme  the  f^ext  of 
any  number  of  languages  could  be  represented  easily. 

# 

Alphabet  codinj^!     Many -coding  schemes  are  possible  [7]*    Here,  we  will 
consider  two  important  schemes:  r 

jL      1)    Symbolic  coding,  and 

w  .      ^      ^  ^  , 

^  2^1    Abstract-phonetic  coding.  ^"^^ —  .  /^^^^ 

t  ' 

In  the  Symbolic  ,ciding  171,  the  code  generated  for  each  key  depression  is 
transmitted  directly  on  the  line.    Therefore,  in  this  scheme  pnly  the  keys  ^ 
are  required  to  be  coded*    A  7-bit  ASCII  code  could  be  used  for  coding;  one 
key  depression  corresponds  to  one  byte  of  information* 
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\     In^'the  Abstract-phonetic  coding  (71,  the  alphabets  are  coded  phoneti- 
dOTly  in  terms  of  their  constituent  vjowels  and  ^consonants.    On  an  average 
two  bytes  are  required  tot  represent  an  alphabet  by  this  scheme,    Hence^  this 
^scheme  could  be  used  effectively  where  the.  average  number  of  key  depressions 
per  alphabets,  is  mo^e^  than  two.     In  the  implementation^  we  have  to  'perform 
additional  code  conversion*  from  the  key-code  into  the  Abstract-phonetic  code 
before  transmission, 

*  ^  .  '  ' 

Selectiort  'Criteria:  ^  The  selection*6f  either  of  the  schemes  could  be  based 
on  the  average  number  ofv bytes  of  information  to  be  transmitted  per  alphabet 
For  a  language^  let      *     ^  -  ^  . 

.       B  :    the  average  number  of  bytes  per  alphabet  in  the 

*      \     ^       Symbolic  coding, 

-  t 

B  :     the  average  number  of  bytes  per  alphabet  in  the       ^    '  ^ 

Abstract  phonetic  coding  (B  =2).^ 

p 

'    '  n  :     total  number  of  alphabets  in  the  language  under 

,  consideration, 

p,  :    probability, of  appearance  of  j^^  alphabet  where  j 
^       varies  from  1  to  n, 

d    :    number  of  key  depressions  required  for  alphabet  j. 


Then,    B    -     2    d.  ^  p. 
'       j=l  J 


and       B  -=  2. 
P 


If  B    >  B  ,  then  Abstract-phonetic  coding  could  be  adopted^fcTr  that*  language 
s       p  ] 

As  an  exercise,  for  Tamil  the  probability  distribution  was  derived  using  the 

frequencies  of  alphabets  of  modern  Tamil  prose  from  a  ^random'  sample  of 

14000  alphabets  presented  in  W  and  the  value  of  Bg  computed  was  found  to 

be  1.6046.    The  value  of  Bg  computed  with  equiprobability  is  2,0224. 

Similarly  Bg  could  be  computed  for  other  languages. 

To  adopt  either  of  the  schemes  uniformly  for  a  ^et  of  languages,  the 
average  number  of  bytes  per  alphabet  B*  is  to  be  found  out  as  follows: 

Let    1      :  number  of  language  to  be  used,  ^ 

B  ,  ;  the  value  of  .B    for  the  i*^^  language  where' i  varies 
'  '  from  1  to  1,  . 

p^    :  probability  of  utilization  ot  language  i  over  other 
languages ♦  .        -  . 

'B*    :  average  number  of  depressions  per  alphabet  over '1  , 
^       langauge  under  S3nnbolic  coding* 
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"B*    :  averagtff^  number  of  depressions  per  alphabet  oyer  1 
^       langua^  under  Abstract-phonetic  cading  (B*  =  2). 


Then,  B*  =    I    p    *  B  , 


If  B*  >'        then  we  can  use  AJjstract-phonetic  coding. 

s       p  * 


4 .      MMTS  SYSTEM  ARCHITECTURE 

The  M^^TS  system. architecture  is  depicted  in  figt  3.    MMTS  is  based  on 
Motorola's  M6800'micr6processor  family  components  (9,  101.    It  consists  of  a 
multilingual  terminal  and  its  Interface,  a  floppy  disk  and  its  Interface, 
random  acces^  memories  (RAMs)  for  program/data  storage,  read  only  memories 
(RbM4j  for  f^ermanent  program/data  storage  and  an  interface  for  communication 
line. 

Sincfe  there  are  too  many  languages  to  be  handled,  it  will  not  be 
economicai^^o  have  separate  termi^kl  for  ea<^h  language,    H^nce,^  we  should 
have  one  terminal  to  handle  all  the  languages.    The  design  of  a  common 
symbolic  keyboard  unit  for  all  Indian  languages  and  English  seems  to  be  tech 
nically  feasible  [11].    As  mentioned  earlier,  sij^ce  graphic  form  and  size  of 
the  alphabets  vary  from  language  to  language,  it  will 'not  be  possible  to 
print  the  alphabets  of, all  languages  using  'block-type'  (type-\faced) 
printers,    jinstead,  the  dot  matriif  printers  are  ideally  suited  for  our 
requiremenl:s.    The  dot  matrix  for  the  alphabets  could  be  eitker  stored  in 
tabular  form  or  generated  b^l^rough  programs.    But,  the  table  look  up  proce- 
dure will  lot  be  suitable  for  our  purposes  since  a  large  memory  will  be 
require3^d je  to  tbo  jnany  alphabets  with  varying  sizes. 

The  multilingual  terminal  consists  of  a  keyboard  with  changeable  key 
signs  to  4isplay  the  appropriate  symbols  of  the  selected  language,  and  a 
matrix  printer.    Since  the  complete  M^f^S  is  going  tb  be  in  oi^e  cabinet^  the* 
multilingual  terminal  is  interfaced  to  the,  microprocessor  system^ busses 
throjjgh  a  peripheral  interface  adapte-r  (pIa)  rather  than  thr;^ugh  a  serial 
asynchronous  communica^tions  interface  (ACIA) .    PIA  provides  a  parallel  inter 
face  to'  control  the  matrix  printer.         ^  -  ^ 

The  MMTS  interf aces'with  the  communication  line  through *an  asynchronous 
communications  interface  adapter  (ACIA)  and  a  iDodem    (either  MC6800  (0-600 
bps)  or  MC^^62  (2400  bps)  modem  )<    The  floppy  disk  system  based  on  Calcomp 
140  floppy  disk  derive  controlled  by  the  Rockwell's"  floppy  disk  controller 
is  interlaced  through  a  DMA  unit  to  the  microprocessor  busses  [12). 
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The  RpMs  are  .used  for  storage  of  tha  monitor  program,  thte  codes  of 
c6fmndni  cat  ions  protocol,  encoding/decoding  handling  prograins  and  trhe  / 
character  generator  progragj,  f or^  the  printer.    The  RAMS  are  used  for  data  '  ^ 
storage  an(3  in  some  conflgu^tions  for  storage  of  progi^ams.  ^ 

^         \n  areaS'Where  the  number  of  languages  ^to  be  handled  Is  smalT  (eiteia^e , 
rural  areas),  the  Character  generators'  could  be  stored  in  ROMs;  In  ^uch  ' 
cases,  the  floppy  disk  subsystem  need  not  be  iucluded  in  MMTS  configuration. 
Otherwises  th*  'character  generators'  could  be  .stored  on  the  floppy  disk  and 
brought  into  RAMs  as  ,and  when  required  under  the  monitor  control*  thus  - 
f  , eliminating  the  need  for''  'character  generators'  ROMs.       ^  ^        \  i 

The  floppy  disk  can  be  used  to  buffer  mes'sages  for  maximum  utilizati6n 
orif  communication  channels,  apart  from  being  used  for  th^ storage  of  character 
^^enerators,    Moreover^  the  floppy  disk  based  M^^^S  could  be  used  for.  purposjes* 
>^like  accountings  etc.,. during  the  'idle'  periods.  .  '  . 


PHONETIC-BASED  KEYBOARD  DE§IGW 


The  existing  English  keyboards,  the  Tamil  keyboard  shown  figy2  and 
alike  are  sjonbol-based  keyboards.    That  is,  chey  are  based  on  the  -symbolic 
decomposition  of  graphemes  of  the  alphabets  into  primitive  symbols «    In  the 
case"  of  English,  since  the  mimber  of  alphabet^  "are  small ,  ^it  so  t:^rns  out 
that  each  alphat^et  requires  only  one  key-positlori  in  the  keyboard^"  But"  from 
fig.  2,  It  can  be  seen  that  it  is  not  so  in  the  case  of  Indian  language 
alphabets.    X^ere  are  number  of  drawbacks  in  symbol-based  keyboard  ^design, 
in  particular  for  keying-in  Indian  language  t^t.  .  To  cite  one:  the  sjonboli'- 
cally  coded  Indian  language  text  on  sorting  doe's^  no^t  result  in^coll^ting 
sequence.    Hence,  symbol-based  keyboard  design  needs  re^-'evaluatlon.  , 

Since  the  European  languages,  are  non-phonetic  and  have  very*fe^ 
alphabets  of  simple  grapheme*,  the  need  for  an -alternate  keyboard  desigii 
,  (based  on  non-symbolic  schemes)  did  not  arise,  whereas  such  Is  not  tfte  c^se  ^ 
with  Indian  languages.    The  analysis*  of  the  Indian  language  alphabets  [  7J 
revealed  that  they  have  a  common  phonetic  characteristic  and'that  it  Is  ^ 

possible  to  design  a  keyboard  based  on  the  same. 

1        " '        -  ^ 

*  7 

- 

It  is  indicated  in  the  previous  section  (fig.  1-)  that  the  vowels,* 
consonants  and  special  letters  are  the  only  basic  letters.    The^number  of 
these' letters  ist^  about  55  in  any  Indian  language.    Composite  letters  are, 
obtained  by  the  combination  of  vowels  and  consonants;  the  comb4iMt;tons  ^ 
result  in  unique  letters  and  graphemes.    Alphabet  decomposition  Is  required 
mainly  due  to  latger  number  of  composite  letters.    Therefore^  we  can  decom-/ 
pose  these  composite  letters  into  their  basic  constituent  vowels  and  conso- 
nants.   In  this  ca^se  we  need  to  have  keys  Snly  -for  the  basic  letters  (vhich 
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are  less*  in  numbers)*    For  e:<^mple,  Tamil  Ijave  12  vowels,  18  consonants  and 
^  one  special  letter  totalling  31  only*    Therefore,  to  key-in   Tamil  using 

the  phcfnetic  decomposition  method,  it  is  sufficient  if  we  have  keys  repre-  ^ 
^  senting  these  31  basic  letters*    To  key-ih  (!omposlte  letters,  say  (KA>, 

type  the  key  i  (K)  and  the  key  for    <^  (A) ,    A  character  string  like 

'        ^       '    will -be  keyed-in  a^*  tis-  *t  5-  i  *  ^ir  ^ 

^      Standard  ASCII  or  EBCDIC  code  could  be  assigned  to  the  keys  as  in  the 
existing  keyboards.    The  code  generated  by  the  key-depression  could  6e 
directly  stored  for  processing  purposes.    This  int^^raal  code,  is  almost* 
similar  to  the  Abstract-*Phonetic  code  mentfoned  earlier.    This*  coding  schenjfe 
also  has  the  advant^e  of  providing  the  text  in*' the  collating  sequence  for 
sorting  which ^cannot  hk  obtained  by  symbolic  codings    A  processor  is  needed 
to  interpfet^the  key  depressions  for  character  generation       the  printed:  or 
display  associated  with  the  keyboard* 

To  key-in  multilingual  tex(||^from  the  same  keyboa|A^  we  jie^'d  a  multi- 
lingual keyboard  and  not  uni-lingual  keyboard*    By  incOTporating  tlfe 
'language  code'  into  the  keyboard  as  stateH^in  111),  ^iid  lAhe  i^honetic-based, 
alphabet  coding  exfrlalned  above,  we  , can  design  a  miiltiling'ual  phonetic-^sed 
keyboard  suitable  for  keying-in  text  o£  phonetic  languages  as  well  as  the 
nnon^phonetic  European  languages.  '"^ 


6.      LAMGUAGE-raVARIAUT  ALPHABEX  CODE  ^ 

The  alphabets  of  Ind^n  languages  (may  be  '^^ho^etic  .languages)  could  be 
analysed  to  arriva  ai  a  common  set  of  alphabets*    In  doing  sb,  the  phoneti- 
cally identical  alphabets  are"grouped  together  and  assigned  a  unique  one 
byte  ASCII  or  EBCDIC  code*    this  results  in  a  language  invariant  alphabet 
code  exdept  for  a  very  few  special ^alphabets  peculiar  to  each-  language.  But 
by  and  large*  the  commonly  used  a^habets  get  assigned  a  single  code,  ^Jience> 
a  text  keyed  in  Tamil  could  be  printed  in  any  other  language  say  Hindi  by 
simply  changing  the  language  number..   For  example,  the  Tamil  word,'    ^>  wfl  ' 
I)  when  keyed-in^  will  get  the  phonetic  ^ode*  w  <^  «ir^  ©  (M  A  N  I) . 

The  same  in  Hin^i  Is     nf^i      (MANI)    and  the  phonetic  code  for  this  word  is 

K        ^  (MANI),    Since  the  alphabets  'M' ,  'A\  'N',  'l'  are 

present  Ife  Tamil  (  ^  ^  ^  ^    )    as  well  as       Hindi  (         ST,  -qi,  f        )  ^ 

and  they  are  phonetically  Identical,  they  get  assigned' the  same  code.  In 

other  words  the  phonetic  cod^s  for    '  ^/^"^  '  an<f 'ir-^^r      are  the  same*  The 
,distinguisJiing  code  is  oi^ly  the  language  number*    Hence,  by  changing  ihe 
language  number^  the  text  could  be  printed  in  different  languages*  ^  ' 

In  order  to  arrive  at  a  cojnmon  alphabet  set,  it  is  Necessary  to  analyse 


the  alphabets  of  different  Languages.    Thealphabets  of  12  Indian  languages 
Tamil,  Malayalam,  Telugu,  Kann%da^  Marathi ,  Hindi,  Sanskrit,  Oriya,  Bengali, 
Assamese,  Gujarathl,  and  Punjabi  were  analysed  and  a  set  of  basic,  alphabets 
were  obtained.    Table  .1  gives  the  set  of^  alphabets  (^nly  the  Roman  transla- 
tion according  to  Library  or  Congress  Cateloging  service  is  given  to  avoid 
lengthy  presentation.  4  * 

I  ^ 

Advantages:      The  advantage  of  this  code  as  far  as  telex  is  concerned,  the  ' 
language  of  origination  could  be  different  from  the  language  of  distinction. 
For  example,  a  telex  message  originating  of  Tamil  .^^adu  in  Tanril  could  be 
received  at  New  Delhi  and  printed  in, Hindi.    In  particular,  the  address  part 
of  the  telex  cQuld  be  printed  inHindi  for  *  the  postman  to  deliverit,  but 
the  body  of  the  telex  message  could  be  left  unchanged  for  the' receiver . 
This  is  possible  because  the  name  and  address  are  proper  nouns,  except  a^  £ev7 
differences  like  the  word  'STREET'  could  differ  from  language  to  language. 
But  thi§  problem  gf  translatljon  copld  be  tackled  by  a  t'able  look-up  prece- 
diin^'^^fnce  there  are  only  a  few  languages.  ,  - 


CONCLUSIOfN 


T^  t<£chnical  feasibility  of  the  proposed  multilingual  telex^  system  is 
ai^parent.^"^  The  lower  cost  of  miCiToprocessor  family  components  makes  the 
system  economically  viable-v    Th^  two  coding  schemes  proposed  should  also 
be  evali/ated  for  other  Indian  languages  for  the  final  selection.  -  It  is 
envisag;^d  that  'such  a  multilingual  telex  system  will  have  a  great  social 
impact/  "    ^  o  , 

'    /  r  ■     -  . 
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TABte  t    SET  OF,  BASIC    ALPHASETS  OF  INDIAN  LANGUAGES 


VOWELS    :ANO  SPECIAL  LETTERS 


A      A     I     I     U    U     R  R  L 

•        .  *  * 

e-     E     E    E     AI  AI     0  0-  0 

AU    AU     AM      AK     A>H  SHRI 


CONSONANTS 


K     HH    G     OH     N     C      C      CH      J    '  y     JH  H 


I    T     TM  '  D     (?'     OH    RH   N      T      T     TH     0  DH 

I        ■  ■    ■         ^  • 

N     P     PHB      BHMYVR  LW.V 


k  "r  B  Nj  S  S  S  H 
F      Z      R      RXH    Q         ,  ♦ 


N 


4 
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t 


6    i  7 


.  1 


(kx  nurf 
L   LIT  ■  ' 

U  ourr 
ID  'iflrr 
Uj  lurr, 

'  QJ  .  QJT 

ZD  ©■ 
01 .  © 


^  1 '     I  ;  u 

5^"  jtg; 

^Jl :  lT  li  ■ 

ufi.  /uT  ^ 
uJ  uJ*  .IM 

eJ] 

erfl  erf  ^ 


 J 
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J-ig.   1    SET  OF 


61(?6rf 

#  c 

61©6rr 

CL  61DL 

6lL6rr 

CcMT  2finrr 

■ 

1^  ; 

61150* 
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In  the  i970*s  the  data  n&twork  field  was, dominated  by  private  corporations 
^which  designed  and  implemented  complex  data  networks*    The  emergence  of  / 
numerous  public  data  networks  in  the  1980* s  will  have  a  major  influence  upon  ■ 
the  development  and  evolution  of  data  transmission*    This  paper  examines  some 
of  the  issues  whichj^xist  in  the,  potential  confrontation  betijeen  private  and 
public  networks*    issues  asspciated  with  cost,  telecommunications  policy,  and 
technology  are  considered  and  discussed* 

I^Ove  rview 

.The  rapid  proliferation  of  telecommunication  networks  on  an  international 
scale  is  having  revolutionary  effects  not  onl}^  upon  our  concepts  of 
information  transfer  but  upon  our  culture  and  way  of  life*    Such  networks  have 
produced  a  society  wherein  funds  may  be  transferred  halfway  around  the  globe 
in  seconds;  airline  seats  from  Tokyo  to  Honolulu  c^^n  be  instantly.confimed  ' 
from  Paris;  and,  a  manufacturer's  inventory  in  Chicago  can  be'.immediately 
assessed  frpm  Hong  Kpng*  - 

During  the  decade  of  the  70*s,  a  multitude  of  , private  networks  were  designed 
and  implemented**  While  these  neStrorks  utilized  transmission  paths  supplied  by 
the  telecommunications  agencies^  of  the  world  (i*e*  common  carriers),  tl;iey 
relied  upon  hardware  and  software  furnished  by  private  corporate  suppliers* 
T^o  principal  reasons  led  network  implementers  to  i^ely  so  heavily  on  th^ 
private  .sectors  ^ 

(1)  The  common  c^rrters  cp^ld^ot  provide  th€  types  of  services  demanded 
by' contemporary  information  transfer  needs*  (e .g.  volume  dependent 
charges  for  a  widi  variety  of  data  transfer  rates)*  ^ 

(2)  The  tariffs  for  the,  available!  services  were  too  high  when  compared  to 
the  costs  of  private  networks*       '  ■      *  ^ 

Dyrin^  the  latter  part  of  the  70's,  most  of  the  major  telecommunications"^': — ^ 
administrations  and  common  carriers  of  the  world  concluded  that  the  unchecked 


proliferation  of  private  nett/orks  represented  a  significant  erosion  of 
revenues-    They  reacted  tfy  instituting  aa  aggressive  program  to  implement 
public'  networks  which  would  provide  the  services  currently  being  provided  by 
the  private  networks. 

As^iie -^ter  ,the  8&*s#  -several  of-  these  pul)lic  networks-fhavennatured  from 
**paper  design**  to  operating  entities.    Thus,  the  stage/has  been  set  .for  a 
potentially  major  confrontation  between  common  carriers  and  private  network 
operators.    Some  of  the  principal  iss\ias  Involved  are:  \—^^ 

(1)  Will  currently  implemented  private  networks  be  permitted  to  continue 
to  operate?    to  expand? 

(2)  Will  leased,  dedicated  line  tariffs  be  increased  to  ''discourage** 
private  network  operation? 

(3)  Will  the  emerging  public  networks  satisfactorily  address  the 
multitude  of  technical  challenges  of  generalized  network  design  and{ 
operation?  ! 

(A)    Will  the  telecommunication  regulatory  authorities  of  the  world  use  ' 
the  issues  of  privacy  and  trafisborder  data  flow  to  curtail  or 
^  eliminate  certain  international  data  transfer? 

(5)    yill  private  networks  be  permitted  to  intercoi\nect  with  the  new 
public  networks? 

V 

This  paper  examines  eome  of  the  issues  raised  as  telecommunication  networks 
f  mature  and  enter  the  decade  of  the  80's     a  period  which  will  produce  dramatic 
^change  as  viewed  by  the  user. 

II.  Some  Historical  Perspectives 

The  evolution  of  modern  telecommunications  services  began  with  special  purpose 
nettforks.    These  networks  were  designed  to  perform  a  single  function  in  a 
controlled  environment.    An  early  example  of  such  a  network  was  the  American 
Airlines  reservations  system  .(SABRE)  which  operated  in  the  early  l960*s.  A 
sl^ificant  step  toward  generalization  began  with  the  advent  of  the'comuter 
time^sharing  networks  of  th&  mid  1960*s;  some  initial  examples  were  MIT's 
project  MAC,  General  Eleotric's  timesharing  network,  Tymshare*s  TSfMMET,  and 
Computer  Sciences  Corporation's  INFONET.    These  networks  provided  the  end  user 
with  f lexibility^in  terminal  type  and  computer  .application. 

The  trend  toward  increased  flexibility  and  greater  sophistication  continued  in 
the  late  1960*s  and  early  1970's  with  the  introduction  of  the^  Advanced 
Reserach  Projects  Agency  Network  (ARPANET).    ARPANET  (l)  ext&nded  the 
geheralization  of  networks  to  ituJud^  heterogeneous  host  computers  and  (2) 
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pioneered  a  network  architecture  which  used  the  concepts  of  information 
packets  (i*e*  packet  switching)* 

From  these  beginnings^  the  letter  part  of  the  70*6  produced  a  plethora  of 
private  networks  which  exploited  technology  and  provided  users  with  a 
multitude  of  alternatives  to  reliable*  cost-effective  c^ommunlcation* 


While  this  revolution  in  telecommunications  capablity  was  being  manifest*  the 
world's  telecommunications  carriers  appeared  to  be  more  pre-occupied  with  the 
expansion  and  improvement  of  classical  services  soph  as  switched  voice  grade 
circuits*  Telex,  and  leased,  <3edicated  circuits*  innovation  in  data  services 
was  conspicuously  absent  in. the  1960*s*and  early  i970's. 
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However,  in  the  mid  1970's,  plans  from  the  carriers  began  to  emerf^for  new 
public  services  which  would  address  the  needs  being  demanded  by  users.  Plans 
for  networks  such  as  Transpac,  EPSS>  Nordic  *t  Datapac  *  and  VENUS  were 
discussed*  for  example*  at  the  biennial  International  Conferenc^s  on  Computer 
Communications  in  Stockholm  (1974)*  Toronto  (1976),  and  Kyoto  ( 1978). * »2 »3. 


Some  of  these__n^tworks  have  now  progressed  from  design  to  operation.  Perhaps 
the  most  notable  are  the  Canadian  Datapac  and  the  French  Transpac  networks; 
Datapac  began  operatidii  in  1976  aqd  Transpac^in  1979. 


\ 


In  the  IJnited  States^he  1970's  saw  the  emergence  of  the  so-called  value  added 
networks  (VAN's).    These  networks  used  transmission  facitilies  provided  by 
common  carriers  *  such  as  AT&T,*  with  technologically  advanced  hardware  and 
software  to  provide  a  generalized  class  of  da^ta  services*    Examples  of  tftiese 
networks  are  Telenet*  which  began  operation  as      recognized  carrier  inw975 
and  Tymnet  which  Segan  operation  as  a  refitffenl'zed  carrier  in  1977* 

AT&T  has  responded  to  these  developments  by  its  announced  plans  for  the. 
Advanced  Communications  Service  (ACS)  netw6rk.    If  and  when  implemented*  ACS 
,would  provide  a  very  flexible*  broad  range  of  data  transmission  services* 
However*^  ACS  faces  severe  regulatory  difficulties  in  addition  to  the  large 
technical  problems  posed  by  such  an  ^*all-encompassing**  r^etwork*  ^ 

Also  worthy  of  mention  are  two  other  major  U*^.  Networks  which  have  been 
proposed.    First*  SBS  (Satellite  ^Business  Systems)  -  a  hig1\  capacity  data 
network  being  developed  jointly  by  IM*  Comsat  and  Aetna  and  secQnd*  XTEN*  a 
specialized  network  being  developed ^by  Xerox* 


With  this  background  and  brief  historical  perspective*  let  us  focus  attention 
on  the  issues  which  will  play  a  major  role  in  the  future  development  of 
private  and  public  networks*    The  succeeding  three  sections  will  address  cost^ 
policy*  and  technical  issue's  as  they  pertain  to^the  evolution  of  data 
networks* 
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III .    Cost  Considerations 

The  vast  majority  of  private  networks  which  have  been  and  are  being 
implemented  have,  as  their  justif icatijon  for  existence,  one  or  both  of  two 
factors  -  unavailiability  of  the  desired  service  and/or  high  cost  of  comnion 
carrier  services*    For  the  pu;rpose  off  illustrating  the  relative  cost~ 
considerations,  let  us  assume  that  tpe  desired  services  ^re  available  from  the 
common  carriers  as  well  as  through  development  and  implementation  of  a  private 
network*  ^  \  ^  ^ 

The  issue,  then,  is  one  of  cost*    The  user  wisties  to  minimize  his  cost  of  data 
ccHUmunication  services  and  the  carrier  wishes  to  maximize  revenues  from  these 
services*    In  the  case  of  the  carrier,  the  desire  for  a  high  rate  of  return  oK 
data  services  is  compounded  by  the  fact  that  these  lucrative  services  are 
needed  to  subsidize  less  cost  effective  communication  services  such  as 
providing  wiceft  telephones  to  sparcely  populated  areas* 

A  simple  example  will  help  illustrate  the'  potentially  largejnagnltude  of  the 
difference  between  user  costs  of  public  and  private-network  services  in  the 
U*S*  and  intern^ionally * 

Suppose  XYZ  company  has  a  computer  located  in  Dallas,  Texas  and  has  numerous 
key^board  type  terminals  in  two  office  buildings  -  on^  in  Hew  York,  and  the 
other  in  Hong  Kong*    These  terminals  need  to  have  on-*line  access  to  the' 
computer  center*    The  following  parameters  are  assumed:  ^ 

^  Number  of  terminals  per  location:  30 

Average  connect  time:  1  hour/terminal/day  '      '  . 

Terminal  speed:  *  30  characters/second  , 

One  possible  ne.^twork,  solution  is  illusjprated  in  Figure  1*    The  concentrators 
are  assumed. to  be  purchased  4t  a  priceTof  $3,000  4at:h;  net  monthly  cost  is 
$133  assuming  5  year.  IMe  and  12%  cost  of  money* 

Since  the  terminals  a're  cb--located  with  the  concentrator,  they  are 
"hard^wired**  into  the  concentrator  and  hence,  do  npt  use  the  switched  network* 
(if^  the  terminals  tise  the,  switched  network  to' access  the  concentrator,  the 
analysi^s  is  essentially  the  some  with  the  addition  of  low  'speed  modems  and 
local  toll  charges,  if  ^ny*)  ^  * 

^■^ 

Total  base  monthly  cost  froqi  New  York  is  then  computed  as  follows:  ^ 

'l    DDS  circuit  («Y/Dallas)  $917  per  month      ^  *' 

2    DSUs  '         .  '  563  per  month 

^  2    Concentrators         ^  133  per  month 

(Depreciation  and  Interest)   ' 

'Total  $1,613  per  month 
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,  Example  -  Network  Configuration 
Figure  1 


If  common  carrier  services  were  to  be  used,  e^ch  terminal  would  dial  the 
Dallas  center  froiot  New  York.    (This  is  less  expensive  than  individual  leased 
lines.)  > Total  monthly  cost  is  computed  as  follows;  ^ 

'^30  terminals  x  l.hour/  day  x  21  days/month  x  $24/hour  ».$15,120 

Iif  this  highly  simplified  example,  the  cost^o  the  user  for  a  private  network 
is  about  one-tenth  the  cost  of  available  com^n  carrier  services  from  AT&T. 
(For  the  purpose  of  s^implicity  and  illustration  such  factors  as  maintenance, 
spares,  iSersonnel,  etc.  have  been  omitted*    In  actual  practice,  they  must 
obviously  be  considered.) 

A  third  approach  would  be  to  use^elenet;  the  monthly  cost  using  Telenet  for 
this  example  would  be  about  $2,800.  '  ^      '  * 

The  above  disparity  in  costs  is  equally  appareift  for  international 
applications.    When,  in.th^ls  example.  New  York  is  replaced  with  Hong  Kong,  the 
,  resulting  ^costs  to  the  user,^re; 
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Monthly  cost  for  private  network  '  $  17,424 

Monthly  cost  for  direct  dial  access  129,654  ^  ^ 

Hence,  the  costs  to  the  user  for  the  private  network  is  ^about  one-^eighth  of  /. 
the  commom  carrier  cost*  . 

To  partially  address  this  disparity,  the  iifternational  record'  carriers  of  the 
U»S.  (rCA,  ITT,  WUI),  in  conjunction  with  several  of  the  world*s  PTT  ^      '  * 
addministrations ,  have  instituted  a  new  data  service  utilizing  packet  ^  ' 
switching  techniques*    In  the  above  example,  the  total  monthly  cost  from  Horig^ 
Kong  using  these  services  would  be  about  $^3,000  per  month* 

Costs  to  t\ie  user  for  this  example  are  summarized  in  Table  1»      ,  * 


Ratio  to  Hong  Kong/       ^  Ratio  to 
New  York/Dallas    Private  Network        Dallas       Private  Network 

Private  Network       $  1,610  ,1  $  17,400  1 

Direct  Dial  15,100  '     9:1  J130,000V  7.5:1 

; Packe t  Ne twork  2 ,800  -    1 *7 : 1  51  ,000  "  \  3:1 


Monthly  Costs  for  New  York  and  Hong  Kong  Efx^mples 

Table ^1     ^  ^ 


/ 


From  these  simplified  examples,  the  economic  motivation  for  private 
enterprises  and  innovation  is  clear*    Recall,  also,  that  for  purposes  of  this 
discussion  it  was  assumed  that  the  se^i^es  were  identical;  historically,  this 
h^s  not  been  the  case*  »  . 

A  second  observation  from  the  above  is  that  recently  impleiheat^d  services  from^ 
the  public  networks  are  beginning  to  "close  the  gap"  between  the  economics  of 
private  networks  and  those  of  publicly  available  faciJLities* 

IV »  'Some  Policy  Issues  \.  *     '  ^ 

Policies  set  forth  by  governments  have  an  effect  on  the  direction  of 
telecommimications  evolution  which  is  probably  greater  than  the  more  ^ 
technically  oriented  aspects  of  networks*    This  8ecti<»n  of  the  paper  presents 
a  brief  summary  of  some  of  the  poli'cy  issues  which  are- influencing  the 
direction  of  telecommunications  development* 

As  showi^in  Figure  2,  there  ^are  three  major  policy  ^reas  which  affect 
telecommunications  on  an  international  scale*    These  Areas*^  of 
economics/informatics^  data  prote<5tion,  and  telecommunications 
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represent  distinct  issues  which,  when  takefr^as  a  composite,  are  .having 
profound  influence  on  telecommunications  networks  * 


Policy  Issue  Areas  -  Figure  2 

V 

Each  of  these  areas  is  diS^ssed  below*    A  more  complete  discussion  Vas 
presented  in  reference  A»  -  '        ■  ^ 

Economics/informatics 

Under  current  conditions,  -the  countries  of  the  world  may  loosely  be  divided 
into  a  dichotomy  with  respect  to  each  qther*    Countries  such  as  the  United 
States  represent  informatics  independent  countries*    As  sucli,  these  countries 
tend  to  import  (via  telecommunications  networks,  for  example)  large  amounts  of 
raw  data  for  processing  and  stofage*    The  informatics  dependents^  on  the 
contrary,  tend  to  import  a  rather  limited  amount  of  technical  information  and 
media  products* 

The  exact  converse  $xists  forjithe  informatics  dependent  countries*  They 
import  relatively  little  raw  data  (again,  via  telecommunications  networks)  for 
processing  but  are  heavily  reliant  u^n  the  informatics  independents  for 
technical  information  and  media  products*    This  dichotomy  leads  to  what  ha$ 
been  termed  the  "imbalance  pfoblem"* 

From  the  perspective  of  the  informatics  dependents,  this  imbalance  is 
perceived  to  have  some,  or  all  of  the  folloxd.ng  adverse  effectst 
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Redded  growth  rate  of  the  data  processing  'industry  and  profession 
Loss^  of  control  over  data  processing  facilities 
Technical  domination  by  other  countries 
Technical  dependency  on  other  countries 
Introduction  of  inappropriate  technology 
/        ■  .  ■ 

aken  in  composite,  the  concern  by  such  countries  is  that  of  reduced 


national  soiiereignty. 


It  i3, 
are 
telec 


therefore,  in  response  to  these  considerations  that  many  governments 
rcising  great  control  over  the  flow  of  information' and  ov^r  the, 
offflunication  networks  which  facilitate  this  flow. 
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tond  major  polic^^i^ue  affecting  the  development  of  telecojnmunication 

s  is  that  of  data  protection.    In  the  recent  P^st,  we  have  witnessed  a 
7  increased  awareness  on  the  part  of  both  private  and  ^overnement 
of  data  protection  (data  security).    Several  European  nations  passed 
protection  laws  in  the  1970's;  most  of  them  within  the  last  two  years, 
cil  of  Europe  is  nearing  completion  on  ^he  draft  of  a  treaty  which 
3e  binding  upoi)  Its  members.    The  OECD.is  draf ting^data  protection 
s  which  member  nations  would  be  expected  to  follow. 


line 


Why  all  of  this  suddem  activity?    What  are  the  ramifications  .in  regard  to 
teleconmunication  network  development?  ^ 

The  central,  dominant  issue  is  the  basic  rights  of  the  individual.  While 
0 ther  |mo tives  sometimes  becoou^scrlbed  to  data  protection  legislation^  these 
•generally  fall  into  either  ecomnomic/lnformatics  policies  or  telecommunication 
policies  as  was  depicted  in  Figure  2. 


The  advent  of  automated  record-^keeping  systems,  capable  of^providing 
instantaneous  access  to  billions  of  characters  of  infonnatlon,  coupled  with 
^worldj-w^de  access  via  telecommunications,  has  quickly  focused  attention  on  the 
new  potentials  for  the  abuse  of  basic  human  rights.    Some  of  the  concern^  9^ 
Such  [systems  are: 


^Prolife  ration 
Vultte^rability 
Misuse 
(\ccuracy 
Comple  teness 
Control 
Transmittal 
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The  net  result-  has  been  manifest  In  data  ptotection  laws  having  been^assed  in 
Austria,  Canada,  Denmark,  France, 'Germany  (F.R.)#  Luxembourg,  Norway,  Sweden, 
and  the  U.S.    The  spope  of  these  laws^varies,  ftirther  pr'^iolng  some  elements 
of  confusion  and  uncertainty.  ,  ^ 

The  general  effect  of  the  data  protection  issiie  on  telecominunications  will 
most  likely  be  to  retard  the  development  and  proliferation  of  networks  * 
especially  tHose  which  cross  international  boundaries. 


For  some  additional  information  on  the  privacy  and^ security  issues,  the, 
intierestfed  reader  if  referred*  to  references  5  and  6. 

TelecQgmunications.  Policy  ,  ^  - 

The  third  policy  issu^  area  which  was  depicted  in  Figure  2  was  that  of 
telecommunications  policy.    In  the  vast  majority  o^  the  (^ountries  of  the  - 
world,  the  provision  of  telecommunicaitons  is  the  responsibility  of  a 
governmental  agency  -  generally  called  Posts,  Telephone,  and  Telegraph  or  PTT. 
The  prime  function  of  these  administrations  (the  PTTs)  is  to  provide  the  full 
range  of  coomiunication  services  which  are  deemed  necessary  to  support  the 
national  interests  of  t^elr^  particular  country.    Secondarily,  and  closely 
behind  this  prime  goal,'  is  the  requirement  to  generate  income.    In  general, 
the  postal  sevices  mu&t  be^snfasidized  by  the  more  lucrative  telecommunication 
services .  I  '       "  ^  ' 

Therefore,  the  world's  PTTs  will  take  a  very  dim  view  of  any  private  network 
*  which,  by  virtue  of  its  existence,  could  reduce  total  PTT  income.    In  the 
early  1970' s,  the  pIts  readily  supplied  telecommunication  facilities  to 
corporations  implementing  private  netwoH^s.    The  revenue  generated  by  these  « 
facilities  was  perceived  by  the  PTT  as  beiiefici^l.    As  these  networks  grew  in 
capability,  the  concerns  of  the  PTTs  increased.    In.  lieu  of  providing  & 
increased  revenue,  these  networks,  due  to  their  highly  efficient  use  of  the ^ 
available  frequency  spectrum  of  leased  line  facilities,  were  considered  to  be 
a  threat  to  PTT  revenue.    This  circuiiistance,  coupliad  with  the  economic 
considerations  discussed  in  section  111,  provides  some  clear  iiisights  into 
likely  telecommunication  policies. 

The  early  80's  will  see  the^introduction  of  numerous  public  data  networks.  > 
Thsir  use  will  be  greatly  encouraged  by  the  respective  telecommunications  ' 
administratiot^s .    This  **enc6ura^ement'*  will  he  manifest  in  the  form  of  one  or 
more  of  the  following:  •      .  , 

Higher  leased  line  tariffs  ^  ^ 

(2)  Denial  of  appplications  for  new,  private  circuits 

(3)  Revocations  of  existing  facilities- 
,    (A)    Nationalistic*  pressures 


f 
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V.  '  Technological  Considerations 

There  exists  a  yrf.de  variety  of  available  information  describig  the 
technological  advances  made  in' telecommunications' over  the  l^r,  decade  and 
predicting  improvements  and  innovations^  over  the  forthcoming  decade*    While  a 
comprehensive'  review  of  iechnology*is  beyond  the  scope  of  thi&  paper,  a  few  of 
the  ^major^technological  factors  which  will  exert  influence  on  netmrk 
development  are  outlined  below: 

4 

(1)  Satellites  -  While  communication  satellites  may  be  considered  a. 
technology  of  the  60*s,  innovative  applications  have  be^n  rather 

^  limited*    The  future  will  see  a  mucb  more' diverse  use  of  satellites  . 

ia  a  broad  range  of  applications*  The  use  of  higher  lra,nsmlsslon^ 
frequencies  will  facilitate  smaller  antennas  which,  in  turn,  makes 
the^often  discussed  concept  of  the  roof  top  antenna  a  closer  reality* 

(2)  Hardware  -  Pac^d  by  l^ge  scale  integration  (LSI),  the  ocst  of 
tej^ec^ommunicatiahs  hardware 'devices  Is  decreasing*    While  the 

^  '  technology  may  b^e  app:|:oaching  the  point  of  diminishing  returns,  it  is 

clear  th^t  the  eost  of,  hardware,  relative  to  the  remainder  of  the  * 
system,  i^  continuing  to^crease*  >  , 

*  < 

(3)  '    Software  -  The  early  picSneers  in  network  development  were  forced  to 

develop  their  own  network  software  at  considerable  expiense*'  Now,^ 
*  ^some  highly  sophisticated  networl^^sof tware  is  available  from  hardware 
.     vendors  such  a  IBM  (SNA)    Digital  (DECNET),  and  i^omten  (CHA^*-*  The  ^ 
availability  of  this  sofWare  prox^ides  th?  rletwork  designer  with  a 
valuable  base  ffom  which 'to  begin*    The  use  of  such  "standard" 
software -can  help  reduce  gverall  software  costs* 

(4)  Fiber  Optics  -  One*  of^  the  majoY  problems  of  telecommunication 
networks  is  the  prpvi^sion  of  the  transmission  path  from"  major' 

'  telephone  company  nodes  to  the  extremities  of  the  network  the 
so-called  *'local  loop"  problem*    Recent  experimental  work  has 
demonstrated  thaf^iber  optics  could  sigrj^if icantly  reduce  co5t^ 
increase  b^dwidth  and  provide  a  higher  quality  l^ransmission  path* 

(5)  Digital  Transmission     The  vast  majority  of  the  world's  installed 
telephone  plant  uses  analog  transmission  techniques*    For  most^future 
installations,  digital  transmission  facilities  are  being  installed* 
The  principal  advantages  Jfoi:  data  networks  are  a  higher  grade  of 
service  (i  *e  *  lower  probability  of  bit  error)  ^ind  lower  cost  ( i.e 
modems  are  not  required  and  transmission  cj)sts  are  lower)* 

t 

(6)  Communicati6n  Standards  ^*  th^er  the  last  decade,  telecommunication 
,  devices  and  networks^  jprogressed  more  rapidly  than  standardization 

^     efforts*^  As  a  consequence,  one  f inds  ^a  D{ultitude  of  incompatible 
networks  in  operation  toVlay*^  Recently,  much '  prpgress  has  been  made 
in  reaching  agreements  on  standards  on  an  l^nternational  scale* 
perhaps  the  iiost  notable  ds  the  CCITT  recOmmendatipn  X*25  for 
host/network  interfaces*  ^ 


\ 
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AXl  of  the  above  technological,  developments  tend  to  encourage  network 

development  on  a  scale  much  bjroader  than  ever  before*    Networks  ar^  becoming 

easier  to  design  arid  implement  and  theit  capabilities  are  becoming  more 

diverse^and  more  powerful*         *  -  *  ' 

VI.  Conclusions  .  '  , 

JAttempting  to  reduce  the  multitude  of  complexities  oC  international 
telecommunications  to  a  fe\^  brief  conclusions  is  difficult,  at  best;  and, 
pcrhausj"  overly  presuraptious »    However^  from  the  above  brief  discussion,  some 
likely  directions  may  be  stated* 


1.    The  decade  of  the  80's  will  be  a  period  of  major  change,  bordering  ot\ 
revolution  and  upheaval,  as  the  world's  telecommunication 
administrations  introduce  public  data  networks*/       /     ^  ^ 


2.  ^The  use  and  expansion  Of  private  telecommunication  networks  will 
receive  increased  scrutiny  from  telecommunication  administrations* 
some  countries,  applications  for  new  services  will  be  denied*  * 

3. 


In 


While  the  public  networks  will  play^  more  domiiiant  role,  they  will 
not  be  able  to  accommodate,  from  a  technical  perspective,  all  oF  tflfe' 
types  of  interfaces  currently  being  detaanded*    This  problem  will  be  a 
significant  factor  in  gr^tly  prolonging?  the  role  of  the  private 
network*  '  ^ 

Demand  for  services  is  likely  to  increase  at  a  rate*  liigher  than,  can  be 
accommodated  by  new  public  networks*    This,  too,  \^ill^  tend  to  assure* 
the  private  networks*  of  d  major  ^ole*\  '  ^ 

Standardization  and  interlcohnection  .of  various  national  public 
net\^orks  remains  an  unresolved  issue*    This,  too,^will  tend  to  prolong 
the  role  of  the  private  network*      '  ,  - 

Tariffs  for  services  $uch  as  flat*rate,  leased  circuits  are  likely  to 
increase  substantially  in  order  to  encourage  the  use  of  public  data 
services  * 

*  * 

A  pajor  question  is  that  c^f^  irtterconnection  of  public  artd  private 
networks*    The  most  likely  trend  will  be  to  permit 'some  limited 
^         '  interconnection  for  cases  in  which  *the  PTT*s  see  this  as  a  n^^t 
.  ^    positive  increase  in  overall  public:  network  use*  \ 

Regardless  of  the  precise  outcome;  the  decade  of  the  80 's  will  prov,l,de 
fascinating  challenges  for  telecommunications  planners  a;id  designers*    It  will 
be  an  era  in  which  the  role'of  technol^y  becomes  progressively  iqore 
^Subservient  to  policy  and  economics* 


^4. 
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Abstract 


,  One  of  the  major  problems -created  by, the  allocation  of  new  frequencies 
o  high  capacity  land  mobile  systems  is  that  of  their,  interference  impact  / 
o  UHF  television  receivers*    This  paper  proposed* a  n^  interference  model 
and  provides  an  insight  into  the  interference  analysis.    The  results  pre- 
sented indicate  that  the  extent  of  interference  to  television  d^s  caused 
by  mobile  stations  is  negligible*    -i  /  -  - 

INTRODUCTION 

The  development  of  high  capacity  c^liular  systems  for  land  mobil^e  com- 
raupications  is  currently  proceeding  in  v^^rious  countries*    In  both  the  U.S. 
and  Japan  technical  and  market  trials  wfere^  conducted  in  197&  and  it  is  ex- 
pected that  the  demand  for  such  a. service  will  allow  its  rapid  expansion  to 
niajor  metropolitan  areas  in  the  near^future.     "  '      ^  ^ 

In  the  U*S.  the  upper  portion  of  the  UHF-TV  band  (806-89aHH2)  has  been 
reallocated  on  a  natiqn^ide  primary  basis  to  the  high  capacity  land  mobile 
service.    In  Canada  th^  Department  of  Cotmnunications  in  a  recent  policy  (1) 
announcement  recommend e'd  that  the  same  band  bemused  to  provide  for  the  growth 
of  mobile  services*    It^g^exp^^^^  that  high  capacity  cellular  systems  will 
be*  available  in  Toronto  or^Montrear''5y^l982*  *     ^      ^  * 

f  '         ,  "      ,  &  ^ 

One  of  ^he  problems  created  by  such  frequency  allocations  -is  that  of 
, interference."  ^In  effect*  it  has  been  argued  that  the  density  of  mobile 
telephones  will  be  such^that  they,  will  interfere  with  consumer  electronic 
equipment  and  in  particular  with  UHF  televisions  sets  *    Several  studies  (2), 
(3).  of' M.T**,  that  is  interference  to  teli^lsion  sets  from  mobile  trans* 
ceiveri  hav^  been  conducted  In  the  past*    Whether  mathematical  or  experi- 
mental/ these  studies  attempt  to  predict  a  radius  of  potential  interference 
..around  a  hypothetical  TV^ receiver*  ^^A  recoat  study  (4)  sug^gests  ^that  this  . 

>  *  *     '  ^  \' 

*We  suggest' the  introduction  of  a  standard  notation ^tor  interference,  where 
the  first  symbol  is  the  interference*  source  and  the  second  symbol  t^he  inter*" 
fered,  object*    Hence  the  notations  M*T*  is  interpreted  as  a  mobile  inter- 

vfering  with  a  *tfelevision  set*         ^  ^     f  *  ,  . 


Interference  radius  is  o£  the  order  of  1^6  ft  and  the  conclusion  has  been 
drawn  that  it  is  not  wise  to  assign  TV  channels  58  through  6l  for  use  in  an 
area  also  served  by  a  high  capacity  mobile  system,  "  ^ 

In<his  paper  a  mathematical  »model  bas%d  on  the  work  of  Ch^4^3S®^3^ 
(5)  is  suggested  to  compute  the  probability  of  interference  and  the.  mean 
int^erf erenfce  duration.    The  model  is  general  enough  to  warrant  its  aj^plica- 
tlon  to'various  interference  problems.    These  include  the  Interference  from 
mobile  transceivers  to  UHF  TV- receivers  as  well  as  the  interference  from  CB 
transceivers  to  consmer  electronic  equipment, 

IjNTERFEREN^CE  M^EL  ,  "  ^ 

Our  objective  is  to  determine  how  various  parameters  affect  the  proba- 
bility that  ^  randomly  selected  TVt  receiver  will  suffer  fifom  interference 
caused  by  mobile  transceivers  in  an  area  served  by  a  high  capacity  cellular 
system* 

The  model  is  based  on  the  assumption  that  several  mobile  transceivers 
are  geographically  s^cattered  over  a  %wen  interference  area  (Fig,  1)  r   The  * 
radius  of  this  cir^uJkxi^r&a,  denoted  by  R.  ,  corresponds  to  the  dis^nce 
beyond* which  a  mobile  transceiver  will  not  cause  interference  to  the  TV 
receiver  located  in  the  center  of  the  area,'   If  the  geographical  density  of 
mobile  stations  is  denoted  by  D,  the  average  nOmber  o6  mobiles  in  a  circular 
area,  A,  of  radius  R,  will  be  given  by;    ^  j 

> 

n  =  ttr/d  s  ad  .  ,,.rri^(l) 

We .now  assume  that  the  number  of  inobile  stations  within  this  area  is  Foisson 
distributed  with  mean  n.  Hence  the  probability  of  finding  n  mobiles  in  this 
area  will  be  given  by;  '  ,  » 

_n  -n 

«  P{p)  =    —T-^^  ^    (2) 

m  n, 

*       ir'-et^enotes  the  probability  that,  a  mobile  leaves  the  area  A  within  a 
time  T,  given^xJi^Jlf  n  mobiles  were  present  in  A  at  the  beginning  of  this  time 
interval,  the  probability  P^^^^'^that  i  mobiles  will  leave  the  area  in  time 
T  is  given  by;  '        ■  ,  " 
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■      ■       ■  ?  , 

The  probability  P,  that  i  mobiles  leave  the  area  A,  regardless  of  the 
value  of  n,  is  then  given  by: 

P,  =  J,  P(n)  p/"^  .  (4) 

1     nxfi  1 

(n  J 

Replacing  in  (4)  the  appropriate  expressions  of  F(n)  and       ^     we  obtain 
the  following  Foisson  distribution  with  mean  na: 

Assuming  stationarity,  we  conclude  that  P^  Is  also  the  probability  for  1 
mobiles  entering  the  area  A  in  time  ' 

Having  obtained  an  expression  for  F^  we  now  determine  the  various  transla- 
tion probabilities  corresponding  to  a  change  of  system  state*    If  at  time  t 
there  are  n  mobiles  in. an  area  A,  at  time  t^-i  the  probabilities  that  for  k  ^  0 
there  are  n^-k  or  n-k  mobiles  present,  are  given  respectively  by: 

•  n         ,  . 

p[n;t;n4^k:t^T]  2         F/^^  P.  .    (6) 

isO     i  i^k 

and  ^  '  ^    *     '   ^  ^ 

.  p[n:t;n-k*^^T]  =  P^^j^  .  ^     ^'  (?) 

For  mathematical  o^onvenience  we  fiow  introduce  the  variables  x  =  n^Tl-^ajuJ-^ 
y  «  i±k»    Then  we  can  rewrite  equations  (3)  and  (5)  as  follows: 


P  "  ■    (9) 


It  is  clear  from  (8)  and  (9)  that  the  expected  value  of  the  r^ndons  varia- 
bles X  and  y  is  given  by  :^  '     "  ^ 


x-=  n(l-a)  ,    (10-) 
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y  ^  na  ^    (11) 

Defining  now  the  new  random  variable  ni  as  the  sum  of ^^Jie-^'li^ependent 
random  variables  x  and  y,  its  expected  value  will  be  giv^n  by: 

S  a  x+y  ;s  n(l-a)^+  n  »    (12) 

Vn  order  to  describe  the  time  behaviour  of  the  state*of  the  system 
we  let:  * 


and 


mrit^s  (n-n)a  =  dn    (13) 

■  )- 

a  =  a  dt    (14) 

Where  a    is  the  probability  for  entering  or  .departing  f rem  the  interference 
area  per  unit  of  time. 

Thus  we  obtain: 

^=  (ii-n)a  '    (15) 

J      at  o  *       -  , 

with  the  solution:^ 

♦  ' 

n(t)  =  ri  +  (n  -i)e'^^  *    (16) 

o 

Equation  (16)  describes  how  a  state  n^  at  time  t     0  will  on  the  average 
**decay*'  to  state  n  when  t  goes  to  infinity,..  ^         ^        ^  . 

B*  '  Mean  U-tJe  and  Recimence  tanz^ 

.The  interference  model  introduced  in  section  2  will'  now  be  used  to 
determine  the  mean  life  o£  a  st^te  and  the  average  state  recurrence  time, 
where  the  state  of  the  system  is  simply  given  by  the  niombeir  of  mobile  stations 
within  area  A  at  time  t. 

The  state  transiSbn  probabilities  given  by  equations  (6)' and  (7)  can  be 
expressed'  in  terms  of  Laguerre  PaJ^nomial^,  L  ,  and  their  derivatives.  It 
can  be  shown  *that  the  following  ^e^fr^ession  fo?  the  transition  probability 
from  state  n  at  time  t  to  state  n  at  time  t*T-  is  obtained:  ' 

P[n:tiai:t+T]  =  e'^^d-a)"  ^)    ^  (17) 


Using  equation  (14)  and  making  T  =;  At  we  can  replace  equation  (17)^  by 
the  following  approximation: 

P[n:t;n:t+At]  a  1-fia  At-na  At  i  -  (18) 

*^  J  o  o 

TheSrobablllty  that,  having  started  in  state  n>t  time  t  the  system 
remains  fin  state  n -over  the  next  k-1  occasions,  At  unrt:s-^e^^^tme  apart  and  . 
exits  frbm  state  n  at  the  k^**  occasion  will  be  given  by:  ^ 

0^   [(k^DAtj.^    P^"\n,n)  [l-P(n,n)]    (19) 

where,  for  notation^l  convenience  we  have  denoted  the  probability  given  by 
equation  (18),  by  P(n,n)» 


The  probability  density  function  is  obtained  by  rewriting  equation 


(19)  as  follows:  ° 


»     0  r  (k-l)Atla  a  (n^^n)  e  At 


(k-Dln  P(n,n) 


or 


n  o  e  ' 

Taking  the  limit  At^,  (k-l)At-*^t  we  obtain: 

.0„(t)  =  (n+n)a^  /<°*^>«ot    (20) 

The  expected  value  of  t,  that  is  the  mean  life  T    of  state  n  is  therefore 

n 


T    =    J      t0„(t)  dt  ^  ,  -   ^,   (21) 


o 


or 


I 


Similarly  we  can  find  the  mathematleal  expectation  of  the  time  required 
for  the  first  return  to  state  n.    The  mean  recurrence  time  to  state  n, 
d^snoted  by       is  given  by; 

Replacing  P (n)  by  the  appropriate  expression  given  \>y  equation  (2)  we 

find: 


®n  '  \   ^    (24) 

n  e 
nl 

The  "availability**  of*-state  n,  that  is  the  fraction  of  time  spent  in 
state  n  will  be  given  by*; 

ft  * 

T       /_n  -n.    J     f  * 
A  ,  -H  ,       ^    )J  ■   .   ;  (25) 

Since  we  are  interested  in  the  interference-free  state^  (n^aO)  we  can 
conclude  that  an  arbitrary  TV  receiver  will  be  interf erence^-free  for  a  frac- 
tion of  time       given  by; 

e  -1  , 

C*     Int^iVitndt  VfiobqhUJXy 

A  probably  more  meaningful  measure  of  the  availability^f  state  n  is 
given  bv: 

T  ,n  -ii 

T^-Hr  ■   


n       n  ^ 


which  is 'pimply  the  probability  P(n)  that  n  stations  are  present  when  their 
average  number  is  ii.  ■  ^ 


*It  should  be  realized  that  A  as  given  by  equation  (25)  is  not  nornialized, 

i.e.    S    A  '  /  1.  ^ 

n=o    n  *  ^  ^ 
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Hence  the  probability  of  occurrence'of.  an  interference-free  state  (nsO) 
is:  .  -  , 

P(o)  -  e'""       ^  ^  *   :  (28) 

Therefore  it,  can       concluded  that  the  probability  of  *^terf  erence  is 
*  given  by: 

P(n>l)  =  1-e^^    (29) 

Up  to  this  point  oi^r  model  assumed  that  the  mobile  stations  were 
continuously  transmitting.    However^  it  is  knowh  that  the  mobile  traffic 
characteristics  are  bursty,  in  ithe  sense  that  their  peak  to  average  load  is 
extremely  high*    If  we  denote  by  p  the  average  traffic  load  per  ipobile' 
station,  the  probability  of  no  interference  when  there  are  n  stations  in  the 
interference  area  is  given  by:  ^      "  *  , 

Pjjj.(n)  =  P(n)  (1-p)"         ,  .  ■   (30) 

Summing  over  all  possible  values  of'  n  we  obtain: 

p        -np  '    (31) 

'  •  N J  =  ^  ' 

Equation  (31)  above,  plotted  in  Fig.       gives  then  the  probability  of 
no  interference  when  there  are  on  the  average  fi  mobile  stations  in  the  inter- 
ference area  and  when  each  station  contributes^  to  the  traffic  load. by  an 
amount  p*  .      ^  / 

RESULTS    ^  '  . 

The,  interference  model  suggested  in  the  previous  sections  allowed  us  to 
derive  expressions. for  the  mean  life  time,  the  recurrence  time  and  the  pro- 
bability of  interference.    We  will^now  discuss  by  .way  of  an  example  the  typical 
numerical  results  given  by  the  model*    Several  authors  indicate  t^^t  a  typical 
interference  area  is  abput  0^1  mi^  and  that  an  ^average  mobile^ density  of  10  ' 
mobiles  per  mi^  is  characteristic  of  a  mature  cellular  system.  .We  then 
conclude  that  n,  the  average  number  of  mobiles  wifchin  an  interference  ar^a,  is 
of  the  order  of  1.    Lacking  any  experimental  results  we  suggest  that  ou  the 
probability  for  entering  or  leaving  the  interference  area,  per  unit 
of  time  is  directly  proportional  to  the  average  mobilg  speed,  v,  and  inversely 
proportional  to  the  radius,  R  ,  of  th^  interference  area*    H^ce,  if  w^ 
assume  that  the  constant  of  proportionality  is  one,  ve  obtain: 

\ 

  ^32). 
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Assuming  an  average  vehicle  speed  ,o£  10  mi/h  and  a  radius  corresponding 
tcTan  interference  area  of  0*1  mi^  we  conclude,  that  1/*^^  is  equal  to  64,23  s. 

Substituting  the  values,  of  nml  and' 1/a    s  64,23  s,  in  equati^ons  (22) 
and  (23)  we  obtain:  ^     ^  ,    '  .  ^ 

^    _  64,23     s  ^  > 

T    Z   *  ^ 

n     ,  n+1  -  ^ 

tf-  ■ 

and  .  .  ,         '  / 

1^        e  «  ^^-^3    (enJ"l)      s  '        *  / 

n       n+1         ^  >  * 

'  The  probability  of  no  interference  computed  from  equation  (31)  is: 

It  is  interesting  to  note  ^that  for  t^icaj/ values  of  p  between  0,01  and 
0,02  erlangs/mobile  the  probability  of  no  in^rferance  varl&s  between  99% 
and  98%,     *U  \  '  "  ^ 

ccfticLusroN  ,  -  ^   '  ' 

'     ■  "  •      '   ■      J     "  '  ■ 

One  type  of  interfareijce  has  been  examined  namely  the  interference 
caused  by  mobile  stations -^in  high  capacity  cellular  systems  to  UHF  tele* 
visioa  receivers,    A  model  was  presented  that  is  useful>^  determining       '  ^ 
various  interference  plated  measures  such  as  the  meaif^rxe  time  and  the  ^ 
mean  recurrence  time  of  the  system  statp,\   '  ^ 

It  h^^been  shown  that  for  the  expettSay  mobile  densities  and  traffic 
loads  the  probability  of  interference  is  for  aVV  practical  purposes  negli^ 
gible.    It  is  therefore  suggested  that  ^  chann^S-58  through  61  could    ^  y 
cer^inly  be  assigned  for  use  in  an  area  which  is^alsc  served  by  a  cellular 
bile  telephone  system*  '  ,  \    -     /  .         .  *^ 
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ABSTRACT 


A  majo^^  concern  In  regulatory  and  policy  analysis  of  the  U.S.  Inter-*  , 
national  telecommunications  Industry  Is  that  of  biased  Investment  decisions 
by  the  carriers  with  respect  to  facilities.-   This  paper  InvB^t'lfates  the 
potential  for  U.S.  carriers  to  develop ^Inefficient  Investment  decisions  ^  _ 
with  respect  to  submarine  cable  and  satellite  communications  facilities. 
It  Includes  consideration  of  the  Averch- Johnson  theorem  within  the  context 
of  the  degree  of  regulation  which  prevails  In  the  U.S. 


A.  Introduction 


A  major  ^concern  in  regulatory  and  policy^ analysis  of  the 
U.S.  international  telecommunications  industry  is  the  existence 
of  biased  i^acilities  investment  deci^sions  by  the  communications 
carriers*    This  paper  investigates  the  pptential  for  U»S. 
.carriers'  inefficient  investment  decisions  related  to  satellite 
and  ^bmarine  cable  facilities*     It  includes,  consideration  of 
the  carriers*  economic  incentives  within  the  rate  base 
regulation  standard  of  the  U»S»  and  the  effects  of  such 
regulation  on  the  decision-making  process. 

?!^SttWequent  to  a  brief  summary  of  rate  base  regulatory 
methodology  and  the  Averch-jrohnson  theorem  regarding 
inefficient  investment  decisions,  an  analysis  of  cable  versus 
satellite  decision-making  is  presented*    This  is  further 
rela^ted  to  the  issue  of  cross-subsidies  as  a  measure  of  rate  * 
'^^ase  expansion  and  other  incentives  wbitfh  may  impact  the 
decision-making  process*    Within  this  framework,  ijt  is 
concluded  th^^  available  evidence  does  not  support  the 
contentions  tHi^t  biased  investment  decisions  are  prevalent* 


B.    Rate  Base  Regulation 


The  standard  methodology  for  rate  base  regulation  involves 
setting  trte  firm's  total  revenue  requirement  equ^l-  to  the  sum 
of  all  operating  coste,  and  (jfapital  costs,     in  its  simplest 
fotpt  when  the  appropriate  rate  base  is  capital  investment/ 
this  may  be  represented. symbol ically\as  follows: 


RR  =  0  +  T  +  (V  -d)r 
where:    RR  =     lievenue  requirements; 
0  = 


T  = 
V  = 
d  = 


Operating  costs  (wages,  salaries, 
maintenance,  depreciation,  jidver tising, 
etc*); 

Federal,  state  and  local  taxes? 
Gross  value  of  plant; 
Accumulated  depreciation;     '    ,  ^ 
Allowed  rate  of  return* 


V 
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This  revenue  requirement  dejbermines^  the  overall  revenue  and 
rate  le^el  f<5r  the  firm*  ^After  the  rate  level  is  determined,  a 
partidul^  rate  structure  must  also,  be  determined*  Rate 
structure  refers  to  the  relationships  between  the  tariffs  foi: 
the  various  classes  o£  service  and,  where  appropriate,  to  the 
relationships  between  the  tariffs  for  particular  routes  or 
geographic  regions*  ;         V.  / 

It  fs  clear  that  several  variations  of  the  "fate  base 
methiidology"  are  available  through  variations  in  definitions  of 
^  the  particular  parameters*     It  should  also  be  clear  that'  the 
*  basic  •'rate  base  methodology"  may  be  applied  at  different 
levels  of  a  firm^s  operations*    For  example,  revenue 
requirements  may  be  determined  for  an  entire- firm/" for  a 
particular  class  of  seaviceV  for  a  particular  region,  for  a 
partTcular  route^  or  for  some  combination  of  these  categories*  , 
Thus^  the  expression  "i;at'e.base  methodology"  in  itself 
encompasses  a  wide  variety  of  approaches* 
'  ♦    ,-  ^  *  ^ 

.In  the  strictest  sfense^^  active''  rate  base  regulation 
generally  does  not  take  place  in  the  United  States  overseas 
telecommunications  industryvand  specifically  haar  taken  place 
only  once  since  the  1958  "Bejlwether"  decision  applicable  to 
public  message  telegraph  service*!/    This  one  instance  is, 
however^  limited  to  COMSAT  services*    Thus^  any  problems 
"inherent"  with  rate  base  regulation  cannot  exist  in  this 
industry  except-  to  the  extent  that  the  threat  of  active  rate 
bas^e  regulation  can  ^alt^r  behavioral  patterns  in  a  manner 
similar' to  actual  rate-  base  regulation*    However^  industry 
observers  generally^ perceive  five  specific  "problems"  inherent 
in  the  rate  base  methodology  of  regulation  as  applied  to  United 
States  international  telecommijnicationst  ^ 


^  I 


(^)     Biased  ( inefficient)  investment  decigrLonsj 

(b)  Administrative  effort  and  regulatory^agj 

(c)  Lack-  of  adequate  incentives  to  introcTuce 
cost-reducing  technological  changes? 


^  (4')     Inherent  technical  and  definitional  problems; 

^_     (e)     Lack  of  adequatd^  incentives  for  cost  reduction* 

This  paper  examines  only  the  ficst  of  these  problems  from  ^ 
several  points  of  view  and  conclWes^  that  the  expectation  of 
biased  or  inefficient  investment  decisions  is  generally  not 
warranted*  ^ 

:       Lticid  and  extensive  treatments  of  rate  base  methodologies 
of.  regulation  are  available  from  a  number  of  sources^  most 
i>articularly  Bgnbtight  (1961)  and  Kahn  (1970),  aqd| the  reader  , 


ID-U 


V 


is  referred  to  these  if  interested  in  a  compli&te  examination. 
The  comnients  here  are  confined  specifically  to  international 
telecommunications*  *  ^ 


C.    Averch- Johnson  Theorein  \ 

It  was  pointed  out  by  Averch  and  Johnson  (1962)  and  Wellis 
(1963)  that  regulated  monopoly  firms  which  are  allowed  to  earn 
,3^ate  of  return  in  excess  of  their   (marginal)  cost  of  capital 


may  have  Incentives  to  make  Inefficient  investment  decisions* 
The  specific  result  is  a  tendency  for  rate  base  expansion  that 
""produces  a  capital/labor  ratio  that  is  too  great  for  the  output 
'selected.    An  implication  is  that  the  regulated  monopolilst  may 
have  an  incentive  to  expand^ at. ^  loss  into  what  were  previously 
competitive  markets* 

In  the  case  where  losses  are  incurred  ^n  competitive  ^ 
markets,  such  losses  can  be  E^ecouped  in  the  firm'fe  residual 
monopoly  market  where  demand  is  relatively , inelastic*  The 
theoretical  implications^of.,  this  effect  (known  eitheV  as  the 
A*J  or  the  A*J^W  effect)  have  been  developed  over  the  years  by 
a  number  of  authorsl/  and  in. more  recent  times,  some 
empirical  work  has  been  performed*!/    This  empirical  work 
provides,  Sor  the  most  part,  limited  although  not  unambiguous 
confirmation  that  an  effect  exists* 


D.    Cable  Versus  Satellite  » 

The  commonly  cited  manifestation  of  this  effect  as  applied 
to  United  States  eJve^eas  telecommunications  service  is  the 
carriers'  expressed  preference  for  transmission  using  cable 
facilities  instead  of  tjransmission  using  s.atellite*  facilities* 
The  simplest/A"J  hypothesis  concerning  relative  yse  of  cable 
and  satelli'te^circi^lts  is  that  the  carriers  have,  an  incentive 
to  use  a  total  c^l^  circuit/satellite  circuit  mix  that  is  **too 
great"  for  thev^tput  they  select*  . 


The  U^^*  international  Record  Carriers  and  the  American 
Telephorie  and  Telegraph  Company  (AT&T)  directly  own  the  cable 
facilities  but  only  lease.  lohg--haul  satellite  circuits  f rom  .Th 
CcJSrimunications  Satellite  Corporation  (COMSAT)* 

4/ 

Ownership 

of  these  cable  facilities'*  is  split  among  the  several  carriers 
in  proportion ■ to  relative  use*     Thus,  the  fear  is  that  without 
"artificial*!  FCC  imposed  restrictions  concerning  the  relative 
use  of  submarine  cable  circuits  versus  satellite  circuits,  the 
carriers  would  have  little  or  no  incentivfe  to  use  Satellite 
circuits.     The  use  of  satellite  circuits  does  pot  affect  the 
rate  base  on  which  they  are  **allowed**  to  earn*  prof  its;  ^i  *e* , 
whereas  investment  in  cable  facilities  is  included  in  the  rate 
b^se  t6*  calculate  return,  satellite  lease  charges  are       *  ■ 
considei^ed*  an  expense.  * 
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Unfortunately,  the  issue  is  even  more  complex  due  to  the 
uncerff^int/  in  the  regulatory  process  as  currently  practiced. 
The  existence  of  A-J  type  effects  depends  uppn  the  existence  of 
active  regulatory  constraints*    They  do  not  exist  wTien 
regulation  is  inactive  and  is  expected  to  remaih^inact ive.    A  - 
dynamic  analysis  is  necessary  w^rtch  coris^S^rs  4:he  ^firm's 
financial  position  over  time  apcT  the' ef feeds  of  extended 
supra-normal  profits  .upon  regulatory  activ^tyV 

In  summary^  although  th6  A-p  effect  as  applied  to  United 
States  overseas  telecommunications  implies  that  the  .carriers  , 
will  select  a  cable  circuit/sarellite  circuit  mix  that  is 
greater  than  optimal,  uncertainties  concerning  future  COMSAT 
prices  and  the  dyfi^ics  of  the  regulatory  process  preclude 
drawing  conclusions  concerning  the  existence  of  such  an  effect 
from  available  evidence* 


E.    Cross-Subsidies  * 
 = — 

The  t^k  is  no  easiet  if  one  attempts  td  analyze,  the  - 
industry  for  international  crossrsubsidizations  that  are^uged 
as  a  method  of  rate  base  expansion*     In  this  regard/  FjCC  Docket 
19947  was  instituted  by  thd  Commission  partially  due  to  fealrs  . 
that  such  crdss-subsidization  did  exist  in -the  provision  of 
leased  chanj\el  service* 

The  problems  are  both  empirical  and, conceptual  in  'nature* 
.At  the  empirical  level  it  is  (oj:  wpuld  be)  difficult  to 
establish  the, existence  {or  non-existence)  of  such 
.cross-subsidies*'  In  the  first  oase^  the  carriers  do  not 
separately  report  brofits  by  service  qate^ory  or  by  geographic 
area.    Geographic  breakdowns  in  addition  to  service  category 
breakdowns  would  be  necessary  in  or^r  to  test  for  the  ^ 
existence  of  cross-subsidization  between  services  in  that  the 
degree  of  competition  among  the  car^riers  differs  by  geographic 
area.    ^Jn  the  second  case  the  results  from  any  disaggregated 
^  profit  calculations  that  were  performed^  either  by  the 
Commission  or  by  the  carriers,  would  not  be^  independent  of  a 
number  of  essentially  arbitrary  .assumptions  concerningscosting 
principles  and  cost  allocations*     The  results  would  therefore 
be  of  questionable  value*  .  '  ^ 

At  the  conceptual  level,  the  fact  that  inter-service 
cross-subsidization  requires  a  residual  monopoly  market  in 
which  deman(3  is  relatively  inelastic  must  ,  also  be  ,a<|dressed» 
Such  an  issue  appears-moot  with  respect  to*,  the  current 'overseas 
Offerings  of  AT6T*    AT6T*s  overseas  offerings  are  essentially 
all  monopoly  services  and  therefore  there  is^W^'competitive  - 
ma^rket  to  cross-sybsidize*   ^This  would,  not  be/the  case  were 
*  AT6T  to  expand  into  the  leased  channel'i  alternate  voice  data 
(AVD)  market  (now  re'^stricted  to^the  iRCs  only)  and  might  not  be 
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the  case  were  AT&T  to  offer  ovei^seas  switched  voice  grade  data 
service*    With  the  IRC*s,  the  fear  is  that  the  leased  channel 
offerings  are  being  subsidized  by  residual  message  telegraph  ^ 
and  telex  services*    The  relative  size  of  these  latter  two 
offe^rings,  70%  of  total  IRC  operating  revenues  in  1978,  makes 
such  an  argument  plausible*^/ 

The  potential  problem  is  with  the  structural  conditions, 
that  are  assumed  for  these  residual  markets*     If  it  is  assumted 
that  the  carriers  operate  essentially  unconstrained  by 
financial  regulation,  then  it  follows  that  they  have  no 
incentive  to  cross-subsidi ?e  separate  services*    They  will 
behave  "Ste  unconstrained  profit  maximizers*     If  it  is  assumed  * 
that  some^spmpetition  exists  in  the  provision  of  service  in 
these  "resimaal"  markets,  therf  the  ability  to  cross-subisidize 
Js  unlikely  to  be  present*     In  practice,  the  conditions  for 
such  cross-subsidizations  are  most  likely  partially  met*  The 
carriers  are  probably .constrained  financially  by  at  least  the 
threat  of  active  profit  .regulation,  and  they  probably  operate 
in  theVresidual  markets  under  what  is  best  described  as  a  .  ^ 
cartel. <^ 


F*,   Quality  of  Service 

^  T  * 

As  a  final  comment  concerning  input  biases  caused ^by  rate 
base  regulation,  one  should  nol^fe  what  may  be  ^ 

*  A  tendency  for  public  utility  companies  to  adhere  to 

excessively  high  standards  of  reliability  and 
uninterruptibi>lity  of  Service,  with  correspondingly 
high  and  costly  specifications  for  the  equipment  they 
employ *10/ 

Unfortunately,  it  would  be  difficult  ^o  substantiate 
empirically  such  a  charge  due  to  an  inability  to  state  with^ 
precisio^n  what  the  stanc^ri3s  of  "reliability"  and 
"uninterruptibility"  wou ±4)  be  in  the  absence  of  rate  base 
regulation*    Nevertheless,  it  should  be  noted  that  a 
determination  of  the  level  of  service  quality  to  be  achieved 
involves  an*economic  analysis  of  the  tradeoffs  involved  between 
service  quality  and  costs*     Higher  quality  levels  are  .more 
costly  and  the  "optimal"  level  of  quality  is  not  necessarily' 
the  maximum  that  can  l^e  obtained* 

These  seemingly  "obvious"  considerations  are  pointed  out 
only  btecause  a  reading  of  filed  carrier  comments  at  the  FCC,  a 
reading  of  cert3in  FCC  decisions.,  and  discussions  with 
government  officials  indicate-that  perhaps  such  considerations 
are  not  so  "obvious".     It  appears  that  "diversity", 
"redundancy",  and  "balance"^n  transmission  f acilities,*' 
interpreted  by  some  in  terms  \of  a  ratio  between  cable  and  » 
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satellite  circuits,  are  all  called  for  by  certain  int3ivit3uals 
and  groups,  int3epent3ent  of  the  appropriate  cost 
consit3erations»    The  suspicion  is  that  the  selection  of  an 
excessive  level  of "  service  quality  may  be  t3ictatet3"  by  A-J 
consit3erations, 

■  \  ■  .        ■  "  ■    ■  ■  .■ 

G,    Conclqgion  ^  "  .  . 

One  of  the  inherent  problems  of  rata  bas^  regulation, 
biaset3  or  .inefficient  investment  t3ecisions,  has  been  examinet3 
ant3  fount3  to  be  generally  unlikely*    Available  evit3ence  t3oes 
not  appear  to  support  the  contentions  that  such  *biaset3 
decisions  are  prevalent  in  the  U,  S,  international 
telecoinmuni,<;ations  int3ustry  due  to  the  lack  of  active  rate  bas 
regulation  and  the  concomitant  economic  incentives*  However, 
certain  factors  consid§ret3  int3epent3ently  of  cost  may'provit3e 
the  basis  for  some  degree  of  inefficiency* 


/ 
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FOOTNOTES 


i/PCC  Docket  20778,  the  "International  Audit"  of  all 
U.  S.  overseas  carrie&S/  is  presently. in  process.  ^ 

2/see  Baumol  and  Klevorick  (1970);  Takayama  (1969); 
Bailey  and  Coleman  (1971) ;,  Bailey  and  Malone  (1970);  and  ^ 
-Pressman  and  Carol  (1971)  . 

1/See  Span  (1974);  and  Coureville  (1974). 

i/The  International  Record  Carriers,  ITT  Wor-ld 
Communications,  RCA  Global  Communications,  Western  Union 
International  and  TRT  Communications,  maintain  ownership  in 
terms  of  Indefeasible  Rights  of  Use.    COMSAT  is  the  U.S.  entity 
designated  to  participate  in  the  INTELSAT  satellite 
communijMtions  system. 

5/See,  for  example:  ITT  Cables  and  Radio,  inc.  - 
Puerto!  Rico,  et  al. ,  11  FCC  2d  781  (1968);  AT&T^  et  al. ,  18  ^;CC 


2d  392 


(1969);  Communications  Satellite  Corporation,  et  alw  29 


FCC  2d\252  (1971),  and  32  FCC  2d.  103 .  (1971) ;  ITT  CQmrnurvica- 
tions.  Inc.  -  Virgin  Islands^  et  al.,  31  FCC  2d  235  (1971); 
American  Telephone  and  Telegraph  C<anpany,  32  FCC  2d  637  (1971); 
and  American  Telephone  and  Telegraph  Company,  et  al.,  13  FCC  2d 
(1968Y7^  ^  ^ 


18875. 
18875. 


i/See  COMSAT  Memo  Re:  Bulk  Rate  1973  in  FCC  Docket 
I/See^AT&T  Letter  Re:  COMSAT  Memos  in  FCC'  Docket 


i/The  "Leased  Channel"  Inquiry  was  initiated  in 
1974;  see'45  FCC  2d^  756.  ^ 

1/Total  operating  revenue  in  1978  for  ITT/  WUI,  RCA 
and  TRT  amounted  to  $452. 9M.    Message  telegraph  service  and 
telex  service  accounted  for  $52. 5M  and  $266. 3m  respectively. 

WKahn  (1970)  ,  II,  53. 
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SPECTRUM  management;   .  . 

YESTERDAY*  TODAY*  TOMORROW 

LCOL  J»J,  Talbott*  USAF 
CINCPAC*  Camp  Sralth*  HI 

I*    INTRODUCTION  TO  SPECTRUM  MANAGEMENT       All  nations  of  t;he  world  are  ; 
dependent  upon  the  use  of  the  radio  spectrum  to  carry  out  national  policies 
directed  toward  the  achievement  of  national  Roals*    Use  of  tlie  spectrum 
Is  vital  to  the  security  and  welfare  of  a  nation  and  to  the  conduct  of 
foreign  affairs*    Such  use  exetts  In  countless  ways,  a  powerful  Infliience 
upon  our  everyday  activities,  annually  contributing  significantly  to  the 
national  grbwtht  security,  and. economy, 

The  radio  spectrum  Is  a  limited  natural  resource  which  Is  accessible 
to  all  nations*    It  Is  Imperative  thaf  the  nations  of  the  world  develop  and 
administer  the  use  of  this  resource  xrf-sely  thereby  contributing^  to  the  main- 
tenance of  a  free  sofelety  and  stimulation  of  the  healthy  social  and  economic 
growth  of  the  worlds  nations.    This  will  In  turn  ensure  continued' spectrum 
availability  to  serve  future  requirements  In  the  best  Interest  qf  the  nations 
of  the  world* 

2*    THE  NATURE  OF  THE  RADIO  SPECTRWl 
 ^  \  

WHAT  IS  IT?    The  radio  frequency  spectrum  In  non-technical  terms;  Is  a 
valuable,  highly  contested  natural  resource,  the  medium  upon  which  all  commqnl- 
.catlons-electronlcs  (wireless)  equipments  are  dependent  for  the  transmission 
and  recei^  of  their  energy*  , 

Like  certain  other  resources  "  air  and  water  —  It  Is  susceptible  ^^^C^^^^''^^ 
oversubscription,  as  well  as  pollution,  and  Is  dependent  upon  enll^hteued  use 
and  management  for  effective  use* 

Its  finite  nature  Is  stressed*'  The  growth^  through  the  application 
of  tec^inology,  of  the  useable  portion  of  the  spectrum  for  transmission  of 
Information  has  been  far  exceeded  by  the  Increase  In  the  uses  of  and  demands 
placed  upon  It,    If  a  simple  analogy  will  be  tolerated,  this  stream  upon  which 
the  world  users  float  their  dally  message?  IS  growing  by  a  trickle,  while 
volume  of  messages  Increases  at  a  gusher  rate*    Thus,  management  and ,regu-  * 
latlon  of  this  Increasingly  overused  resource  Is  mandatory  If  all  of  our 
nfessages  are  to  ger  through*  . 

^  '  ; 

HOW  VITAL?    How  Important  and  necessary  are  these  many  "messages"?  In 
this  Increasingly  technical  global  village,  to  borrow  a  phrase,  we  have  become 
dependent  upon  the  spectrum  for  world-wide  communications  —  the  transmission 
of  voice,  data  and  the  printed  word*    It  Is  absolutely* essential  to  the 
safety  of  air  and  sea  travel,  the, operations  and  command  and  control  of  the 
defense  structure,  and  space  exploration  programs.  Including  manned  and  ^ 
unmanned  -space  travel,  satellites,  and  even  astronomy*    Public  safety, 
educatlonaj^nd  entertainment  broadcasting,  business  and  Industry,  and^  the 
prlvalfe  citizen  are  users  of  this  resource^    Americans  depenti  upon  the 
frequency  spectrum  for  everything  from  the  Washington-Moscow  "HOT  LINE" 


l60  1^-22 


to  delivery* of  clean  diapers  and  hot  pizzas  to  thei^  homes.    Both  the  man 
in  the  White  House  and  the  man  opening  his  automatic  garage  door  are  using 
the  same  spectrum.    Were  this  resource  to  be  rendered  unusable  tomorrow^  fhe 
impact*  to  quality  of  life  and  upon  organized^ society  as  we  know  it*  would 
be  felt  _by  everyone*  with  effects  varying  f rotn.cataclysmic  chaos  to  minor 
irritation.  ' 

HOW  MANAGED?    Because  of  the  nature  of  the  spectrum  and  the  intense 
competition  for  its  use*'  it  is  regulated  both  nationally  and  internationally. 
Our  analogous  "stream'*  knows  no  geographic  or  political  boundaries.  How 
then  is  this  resource  management  effected? 

"International  regulatd^on^stems  from  the  activities  of  the  Inter* 

^national  Telecommunicatiqn  Union  (iTU)   CCIR*  World  Administrative 

Radio  Conferences*  etc.;  there  being  149  member  nations  in  the  ITU. 

'   WHAT'S  REQUIRED?    Inevitably*  money  is  rieeded.    To  ensure  that  the 
resi^onsibilities  described  here  are  suitably  discharged*    Technical  expertise^ 
in  terms  of  sufficient  and  qualified  personnel*  'is  vital  to  the  successful 
conduct  of  the  spectrum  management  function.    More  qualified  people  must  be 
encouraged  txo  enter  the  field.      Dedicated  computer  facilities  to  serve  the 
analysis^  planning*  and  frequency  assignment  function  are  required*  A 
stronger  effort  by  agencies  involved  in  side  effects  research  effort  is 
needed*      "  *  ^ 

THE  NEED    It  is  vital  to  every  Government  and  public  interest  that  the 
spectrum  not' b^e  taken  for  granted  as  we  all  once  did  with  air  and  water 
resources*    Currently  the  industrial  nations  are  movin^^apidly  ahead  in 
communications-electronic  technology  and  applications^  which  has  resulted  in 
increased  nat;ional  awareness  of  sovereign  spectrum-assbciated  rights*  The 
challenge  in  spectrum  management  is  Enormous;  its  need  unquestioned*    We  have 
been  able  to  meet  the  challenge  thus  far*  but  the  next  decade  will  be  critical. 
The  assets*  people*  and  the  necessary  tools  needed  must  be  forthcoming*    It  is 
hoped  that  an  ayareness  of  the  situation  will  be  the  first  step  toward' 
assuring  that  such  assets  are  provided* 


3.    THE  SPECTRUM  IP  BEIHG  CHALLENgED  TO  DO  MORE 

By  its  nature  the  radio  spectrum*  albeit  unseen*  is  a  finite  resource  ,  . 
but  is  still  ready  to  take  qn  a  greater  load  within  its  physical  cfipa-  ^ 
bilities  —  arid  herein  lies  the  problem. 

— enhanced  defense  readiness  -  ^ 

As  weaponry  becomes  more  sophisticated  and  devastating*  the  need 
grows  for  more  powerful  warning  and  detection  devices^  for  more 
sophisticated  and  effective  countersystems*  and  for  more  sophisticated 
and  reliable  communication  systems,  ^ 

— more  effective  law  enforcement         ,         *  . 

*  ' 

A  most  important  .tool  for  more  effectivfe  law  enforcement  is  the 
expanded  use  of *new  telecommunication  technology  in  integrating 
all'elements  of  police  power  and  effecting  a  revolution  in  re-    ,  , 
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'Action  time  on  the  part  of  every  individual  police  officer* 

—broader  coverage  of 'educationj^l  tools  and  cultural  experience 

Hew  techniques  In  the  u^  of  all  telecoimnunication,  not  just  the 
^     use  of  the  radio  spectrum,  can  deliver  improved  educational  tools 
to  schools  and  homes*    They  also  can  provide  the  m^ns  to  offer  a 
wide  variety  of  choices  to  educational  authorities. 

"-Increased  projlui^tivity  of  men  and  machines 

ion  techniques,  e*g*^remote  control  of  equip- 
rdinatJ^n  of  the  .flow  of  liiateriBjt,  and  telemetering,  can 
vity  while  inmroving  safety  and  easing  burdens  on 
ipowrx  *  W 

—Improved  mobile  communications  of  all  types 
Person-to-person;  on  land,  at  sea,  in  the  air,  or  in  space* 


— g;p^atef  safety  in  travel  on  land 

E^ch  year  people  spend  more  tfime  and  travel  farther  on  the 
hikhways*    Thi^N^bility  add^  to,  the  strength  of  a  Nation,  but 
also  resultd^n  qong^^ted  streets  and  highways  and  a  constantly 
increasing  accident  yrate*    Communication  techniques  offer  promise 
not  only  bft  control ^the  flow  of  traffic  but  also  to  reduce  fts 
voli^e  l^^making  it  possible  for  the  public  to  accomplish  more 
^horlSugh  communications  from  their^omes  and  offices  without  the 
ne6d  to  travel*       ^      '  *        ^  '     '  * 


"greater  safety  in  air  travel 

As  more  of  our  citizens  fly  the  airways  each  year  in  larger  air- 
craft, the  radiocommunication  requirements  multiply.  Maintenance 
of  air  safety  has  become  increasingly  a  more  difficult  problem;  Air 
collision  avoidance  and  many  other  mew  safety  systems  will  require 
mor^  use\of  the  spectrum  as  they  are  developed  and  placed  into 
opeiiational  use/  v  ^         ,  ^  ^ 


SI 


—deeper  ppobing  of  the  mysteries  of  'space 

Commpnication  techniques,  that  contributed  to  the  spectacularly 
sucdessf  ul  ^oon^explcirati^n  will  be  challenged  to  do  more  as  the 
SKYiAB project  and  other  outer  space  pro;3^cts  develop*    Such  projects 
requi«^pectrum  to  be>vailable  on  a  worlnwide  basis* 

— development  ok  the  ocean  resources  '       ^  ' 

Exfjloration  of  the  oceans  in  search  of  new  sources  of  food  and 
other  riches  known  to  exist  therein  has  been  stimulated  thtough 
new  inter^s^s  An  oceanography*    Such  exploration  and  resource 
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development  must  fiave  the  aid  of  conmunlcatlona^electronlcs  and 
the  spectrum, 

4.    THE  SPECTRUM  HAS  COMSTRAIKTS 

^ere  are  some  specla>  constraints  that  icake  tlie  task  of  meeting  these 
deifiands  uniquely  challenging* 

^  —the  radio  spectrum  (the  summation  of  frequencies  used  for  communi- 
cations-electronics purposed^)  Is  not  limitless*  ^ 

Trom  a  sclentlsts^s  point  of  view,  the  electromagnetic  spectrum  ex" 
tends  over  a  wide  range  of  frequencies  —  from^  few  tenths  of  a 
cycle 'per  second  up  through  those  associated  with  the  jnysteiflous 
cosmic  rays  far  beyond  the  range  of  visible  light  and  beyond  one 
million  million  million  (I0I8)  kllohertz*    An  appreciation  of  the 
great  -sig^  of  the  electromagnetic  spectrum  may  be  had  by  comparing 
the  associated  wavelengths  with  familiar  objects*    On  the  low 
frequency  end  1(  extends  from  wavelengths  equal  to  the  diameter  of 
the  largest  star       about  four  times  the  distance  from  the  Earth  to 
the  Sun  —  to  wavelengths '  shorter  than  the  dlamfeter  of  an  electron* 
Such  a  range  of  size  is  almost  beyond  comprehension* 

*  •       To  the  engineer,  the  r^dlo  spectrum  is  ^that  part  of  the  ele^^omag- 

netic  spectrum  b&low  three  thousand  million  3  x  10^)KHZ*    Of  this  range 
,         we  have  allocated  and  are  using  (about  one  and  one*-thlrd  percent,  iSrlth  ^ 
"  some  experimentafion  as  high  as  10^  percent,  plus  lasers  in  the 
.  vicinity  of  visible  light*    The  upper  90  percent  of  the  radio  spectrum 
is  severely  hampered  nln  its  practical  use  by  absorption  of  radio 
energy  ty  water  vapor  in  the  atmosphere*  > 

Som4  dream  that  lasers  may  open  up  much  higher  frequencies,  into 
the  visible  spectrum,  JLo  provide  vast  communication  capabilities* 
For  practical  purposes,  however,  present  knowledge  indicates  that 
laser  systems  may  be  economical  over  a  few  high  density  traffic 
'  routes  only*    Even  then,  serious  atmospheric  limitations  will  con- 
fine their  use  to  very  short  distances,  or  to  specifically  built 
pipes,  or  to  space*  • 

'    \  V         ^  ^  : 

— the  spectrm  is  not  elastic  . 

The  frequencies  used  to  represent  channels  of  communication  are  not 
just  numbers  ]^hich  may  be  divided  Into  smaller  numbers  without  limit* 
V€  must  remember  that,  just  as  two  motor  vehicles  cannot  occupy  the 
same  space  at  the ^same  time  without  disastrous  interference  . —  commonly 
called  an  ^Skcident  —  two  radio  signals  of  the  same  freqtflkncy  and 
amplitude  capnot  occupy  the  same  geographical  space  at  the  same 
time.    Each  radio  operation  requires  a  finite  part  of  the  spectrum  — 
a  channel  or  traffic  lane  —  In^time  or  s|(*ace;  otherwise  there  is 
Interference* 
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— the  spectrum  is'not  flexible  ^  ^  ' 

Certain  tasks  can  be  performed  only  by^tusing  certain  frequenci^*^ 
Ail  par^js  of  the  spectrum  carmdt  Ije  ^substituted  for  all  other  parts 
for  every,  u^e  because  of  propagation,  atmospheric  ai>d  bandwidth 
characteristics* 


THE  ECONOMIC  IKFACT  OF  THE  RAjjlO  SPECTRUM  ^ 
X  *  '  '■       \  ' 

*  Use  ^Ef  the^  radio"  spefetrum  benefits  the  Ration's  economic  lif*#  as  well 
as  its  soi^^ial  li^e,  directly  "and  indirectly,  tangibly  and  intangibly*  It 
benefits  the  national  economy  through  inc^eas&d  productivity  of  man  and 
machine  which  is  reflected  in  higher  wages,  lower-pride^,  more  business, 
greater  opportunity  for  capital  investment  with  increased  job  oppor-tu-^ 
nities,  andularger-^rtffltributions  to  the  Gross  National  Product,     It  supports 
many  activities  which  otherwise  might  be  too  costly  to  carry  on,  A 
measure  of  this  contribution  Is  available  in: 

— Increased  Productivity:  ^ 

It  has  been  estimated  that  three  vehicles  equipped  wi^  two-way  ^ 
;  radios  can  do  the  work  of  four  without  radios;  and  that  with  a 

radio  system  of  100  units,  a  savings  of  over  $200,000  >an  be 
^  realized  over  the  life  of  the  vehicles, 

J^so,  police  officials  have  estimated  that  without  radio  it  might 
be  necessary  to  double  the  number  of  patrol  cars       elimination  of  ' 
a  single  one-man  patrol  car  will,  save  about  $50,000  a  year. 

An  additional  measure  of  the  spectrum's  contribution  to  the  economy  can  be 
found  through^'economlc  analysis  —  by  measuring  the  Nation's  investment 
in  communication-electronic  equipments  and  annual  sales  or  revenues  fot 
equipment,  operation^  and  services  directly  dependent  upon  the  availability 
of  the  spectrum,  *  '     '  - 

— Capital  Investmeitt  in  Use  of  the  Spectrum: 

The  United  States  is  a  large  user  of  communicatioWs-electroniics 
in  all  aspects  of  its  national  life,  both  Government  arid  non- 
Govemment,    Statistics  demonstrating  this  are  illustrated  in  the 
following  slides,.  -  The  significant  point  is  that  these  huge  in* 
ventories  of\communication-eiectronic  devices  are  dependent  upon*     *  ' 
access  to  the  spectrum  for  their  operation,  ^  ^  - 

^The  Incentive  to^  Research  and  Development*: 

■* 

The  great  growth  in  the  use  of  the  spectrum  and  ^the  benefits  afforded^ 
have  led  to  demahds  for  more  and  more  uses  to  .meet  the  changing  needs  ' 
^  of  our  society,    Tliese  demands  have  generated  pressures  to  increase 

-  >^  .  ' 
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spectrum  productivity  and  to  bring  'irito  cultivation  the  higher  Tsarts 
of  the  spectrum.    Relief  for  these  pressures  Lies  in  research  and 
development  directed  toward: 

— increasing  the  eff,iciency  of  use  of  the  spectrum  to  give 

greater  productivity  per  megahertz  of  spectrum  arid  less  inter- 
feren<;e^  to  other  uses  from  harmonic  or  othei^  spurious  radiations^ 
by  improving  coiminication-electroi^ic  equipments  up  to  at  least  * 
the  state-o£-th^art;        "  ^ 

—  increasing  our  knowledge  of  the  propagation  characteristics 
of  the  spectrum,  particularly  above  lOGHz  and  on  conditions  ob- 
taining for  very  short  periods  of  time; 

—developitig  and  "applying  new  modes  of  radiocommunication  such 
as  communication  satellites  and  lasers; 

^  • 

—developing  and^ employing  economical  modes  of  communication  which 
do  not  require  use  of  the  spectrum,  such  as  wide-band  cabl^  and 
waveguides^  capable  of  transmitting  thousands \f  voice  channels 
with  a  quality'  and  cost  of  service  adequate  to  encourage  their  use 
instead  of  micr^ave  and  satellite  services,  thereby  saving  the 
spectrum  for  those  needs  which  cannot  be  met  by  wire  or  cable;  and*- 

—equipiJing  our  frequency  managers  with  the  tools  needed  to  get 
the  greatest  return  from  the  use  of  the  spectrum  in  the  .national  - 
^intprest.  '  "  ^  ' 


6*    THE  FREQUENCY  MAHAGEMENT  PROBLEM 

'  '  Finally/  there  is  the  major  task  of  frequency  management  itself  —  the 
task  of  so  managing  the  use  of  the  radio  spectrum  as  to  ensure  achievement 
of  national  objectives;  the  t^sk  bf  mdh^ging  the  use^of^  resource  of  ^great 
importance,  .size  and  complexity,  with  the  demand  exceeding^  the  supply  in 
some  important  instances.  - 

\  There  are  s4;c  essential^or  key  elements  for  effitient  management: 

'  *  1/  Adequate  facts  and  data  base; 

2^    Value  analyses  of  radio  services;  \    ^    \/  ^ 

3,    Continuing  information  af  to  telecommunication  reseaVch  in 
progress;  ,     '     /        ^  ,  *  . 

^       4.    Engineering  capability  to  keep  interference  to  a  minimum  and  ge^ 
the  greatest  return  from  the  use  of  the  spectrum;  ' 

5*    Development  of  standards  and  policies;  and 


6*,    Adequate  measurements-  of  user-s 


The  extent  to  which  these  key  elements  are^ deficient  is  a  problem, 

^  -  •  =^  . 

Adequate  Facts  an^  Data  Bas£^^ —  Adeq;iat'e  facts  ^nd  the  capability  to 
store*  retrieve*  manipotatp^nd  analyze  those  facts  quickly  to' 
produce  managemeht  stati^stics  in  time  to  be  o&  value  to  decision- 
making are  essential  to  efficient  and  effective  frequency  manag^ent. 

Urgently  needled  are:  ,  < 

More  information  on  the  nature/  essentiality  and  magnitude  of  i^eqjiire- 
ments*    For  example*  *  ^ 

— ^why  is  telecommunication  needed*  Xs  it  needed  to  carry  out ^a  mission 
assigned  by  the'  President*  the  Congress  or^others; 

— is  the  requirement  valid*  has  a  decision  been  taken' at  a  sufficiently 
high  policy  level  that  other  means  of  commurfication  are  not  sa^is-^ 
factory  and  jradio-communitation  must  be  use^*  taking  into 'account  the 
value  of  the  spectrum  for  other  purposes  which  may  be  excluded;  ^ 

—is  the  amount  of  spectrum  requested^^t^e  minimum  needfed  for  the 
task*  considering  modern  equipment  design*  modern  methods*  systems 
analyses*  minimum  power  and  bandwidth*  directive  antennas*  etc.; 

— what  is  the  relative  priority  of  the  need;  ^  „ 

— is  there  redundancy  or  duplication  included  within  the  requirement 
or  with  other  authorizations; 

— what  is  the. interface  with  the  spectrum,  will, there  be  an  Impact 
from  spurious  emissions? 

Today>  each  potential  user  decides*  in  the  light  of  missions*  policies* 
rules^  i^l^lations^  frequency  allocations*  availability  of  frequencies* 
desires  and  funds*  wh^ether*  what*  and  how  much  radiocommunication  is 
needed  to  perform  a  ^ask<    Too  tarely  are  adequate  cost^-ef  f ectiveness 
analyses  arid  adequate  justification  given*  either  in  specific  applications 
or  in  allocation  proceedings.  ,  -  .  ^ 

The  problem  is  easy  to  state;  it  is  very  difficult  to  solve.    But  It 
must  be  solved  if  we  are  to  have  effective  frequency  management  and  get 
the 'most' benefit  from  use  of  thA  spectriim*    The  collection  and  analyses 
of  information  basic  to  an  estimate  of  need  is  time-'consuming  and  expensive; 
considerably  skill  may  be  required*    Experience  has  taught  us  that  it  is 
very  difficult  to  look  into  the  future*  beyond  about. 5  years*  with  sufficient 
accuracy  to  be  of  much  value*    Given  answers  to  the  questions  posed»  the 
task  of  analyzing  the  facts  and  taking  decisioiys  on  nearly  one  million 
applications *a  year  is  enormous* ' 

Additional  technical  parameters  sueh  as  characteristics  of  anteniias*  antenna 
orientation*  terrain  features*  equipment  characteristics*  and  actual  hours 
of  use  for  existing  and  planned  operations* 
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The' problem  here^  is  one  of  money  and  manpower.    The  ^United  States  has         .  ^  - 
outstanding  ai^thorizationd  for  between  seven  and  ten  million  transmitters*^ 
It  would  be  an  enormous  task  to  collect^  assemble^  introduce  into  .the 
data  base»  and  keep  up  to  Sate  the  quantity  of  technical  data  neede^l^ 
.To  carry  out:  the  task  will  impose  a  Heavy  burden  on  both  industry  aftd  Govern- 
ment*   Nevertheless*       has  to  be. done  if  we  are  to  get  maximum  benefit 
from  the  use  of  the  spectrum*'   A  start  has  been  made  in  this  direction* 

\       /  ' 
More  propagation  measi^rements^  includii)g  the  ^ffect  of  off-^path  scatter       /  ^ 
and  weather  t  in  the  frequency  band  4  to  40  GHz«  to  yield  the  facts  necesL^ary 
to  the  establishment  of  criteria  for  the^sharihg  of  frequencies  by  space  and 
terrestrial  systems* '^i^duding  domestic  satellite  commimication. both 
above  and  below  10. GHz*  ^^^^  ^  ^ 

Engineering  capability  to  keep  int^jc^epetflfe  to  a  minimum  and  get  the 
greatest  return  from  the  use  of  the  ^ectrum  t-  Iii  t^e  early  days  of  radio 


the  supply  9f  the  spectrum  channelsfwas  sufficient^  or  increasing  demands 
could  be  met  by  splitting  cliiiannels  ar-^moving  up  into  unused  spectrum*  Toflay, 
however^  ioj^l^ased  demands  and>^ont±nti^^  use  of  yesteryear  *  6  methods  threaten 
saturation  in  certain  parts  of  the  specti^um  in  tlife^  larger  urban  ar^as-,  There 
iSt  ^ftow#  no  easy,  solution;  channel^  have  ibeen  spXit  about  ^as  farvas         *  ^ 
economically  feasible^;  and,  with  today'^  t^chn^ogy».  higher  -parts  of  the 
spectrum  cannot  be^sed  succfessfully  for  ^e^s^^^tL^^  land  mobile  radio.  ^ 
Nevertheless*  there  are  solutions;  iptraser\(ic^KLloc;atloir  of  ^equencies 
to  categories  oft  services  (block  ^Uo<^t1^^>^,j^5^be^'^djice    in  favor  of 
greater  flexibility  of  use  based  on  local^re^OTal  coordination  and     '  * 
engineering;  or*  better  yet*  the  earlier  men^i^ed  common  u^er  approach* 
with  equal  opportunity  of  acqe^s  for  'all  quallfl^^^^ers*  <;a\be  used'. 

Pending  acceptance  of  the*  cotmaon  ueer  concept  and  jaore  sophisticat 
equipment*  there  is  need  to  exp'lore  further  ^fie  adV^rfta^e  of  J-ocal /regional 

.  coordination  and  engineering  of  channM^*  supported  *by  *4  central  ADP 
facility  in  place'of.fiie  outmoded  intrAservfce  allocation  method.  Thii 

*  step  could  malce  immediately  ^vail^bl^  ,to  apprijyed  two-way  users  in  thq   

larger  urban  arjeas*  enough  ch^nnel^  to  take  cars  of\.Ssential*  need^' for  V 
sever^il  years.  Such  an  ADP  center  ^'ould- be"  eijui^ai  witK  adequate  data  and'^ 
engineering  models  and  be  able  to  handl^' quickly ^^nd  ac^Urately^the^many 

Requests  and  recommendations  by  th^Area'^'SreqjieiicyNioordinator&, 

The  problem  is  to:  ^)  win  acceptance  for^the  jconc^efft  and  put  into  operation; 
lb)  establ:Jfh  the  local/regional  frequency  coordinators  wloh  adequate  data 
and  communication  a^efess  to  t;he  central  ADP;  and  c)  get*t^e_  funds  to'make 
it  possible*  y  ^  ^ 

7*     DEVELOPMENT'  OF  STANDARDS  AND  POLICES        .  '  / 

*  '  "  *  * 

There  is  need  f or  Qore  rigorous  control  of  spurious  effects  of  both 
transmitters  and  rec^Wers.  which  serve  only  to  pollute  the  spectrum*  For 
example>  certain  radars  have  .strong  hai^onics  whi6h  fall  within  the- 
microwave-satellite  frequency  bands  and-devices  such'as  radio  door  control 
receivers  ha've  interfered  with  aviation* 
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There  Is  need  for  "standards  to  gov.eYn  the.  response  of  recelvjers  to  unwanted 
adjacent  channel  signals  from  properly  operating  systems.    For  example, 
Insufficient  selectivity  in  TV  receivers  preyents'the  use  of  other  frequencies 
adjacent  to  the  TV  channels  In  ar^as  where  such  TV  channels  are  used* 

8.    ADEQUATE  MEASUREMENT  USE  [    ,      *       *  ^       ^  ^ 

No  busings  can  long  survive  without  some  measure  of  Its  output, 
quality  control  of  Its  product  and  ability  to  perform  cost*-effectlveness 
analysis.    Nevertheless,  spectrum  managers  are  often  placed  In  the  position 
of  fulfilling  their  responsibilities  under  such  handicaps*    Such. handicaps 
can  be  removed  by  providing^  a  spectrum  mea^v^rlng/monltorlng  capability*  Such 
a  capability  1^  Ideally  based  on. a  system  that  Is  computer  controlled  and 
.capabl^e  of  measuring  frequencies  betKeen  50kHz  and  18GHz.'    The  U,d,  Govern- 
ment has  developed  such  a  system'that,  upon  ccpnand' Jcrom  the  computer,  will 
tune  to  a,  desired  frequency,  make  the  pertinent  measurement;,  analyze  the  datd, 
display  it,  a|td  record  It  on  magnetic  tape* 


9,    FUTURE  USE  TRENH; 


/ 


Projections  of  future  uses  of  the  spectrum  can  be  Httle  more  th^n 
reflections  of  th€  pa9t,  on  the  assumption  that  conditions  will  continue  to 
change  as  seen  in  the  following  slides;  ' 


'9    .     .  ..  . 
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AH  OVERVIEW  OP  .TRANSfeOTlDER  DATA  FLOW  ISSUES 

»  - 

Rein  Turn 
California  State  Unlversltj( 

Northrldge,  CA  ,        ,  , 


Abstract 


Included  in  tl^e  scope  of  the  term  V^^^^t^^^^^  data  flows'*  is  the  transmission 
ovet  computer-^oiDniunlcatloits  systems  of  automated  data  to  be' processed  and  sto- 
red in  foreign  data  processing  systems.  A  number  of  issues^  including  privacy 
protection  and  iiata  secdrlty,  tKat  «rlse  in  various  transborder  data  flow  (TDF> 
situations  are  discussed  In  this  paper,  Including  the  potential  effects  on  TDF^ 
of  national  privacy  protection  lavs  and  pending  International  agreements'*  Sets  ■ 
of  associated  technical  requirements  are  examined i 


INTRODUCTION 


In  the  last  deoade^here  has  been  a  dramatic  increase  In  the  growth  of 
inlTQ^catlonally  operated  compij^er-comiaun lea t Ions  syste&Si  In  essentially  a  con-^ 
tlnuous  operation,  at  electrolj^^  speeds,  data  are  tran^ltted  from  terminals  ^to 
coiQputer  ^sterns  in  a  netirork^requested  proc'essing  Is  ^performed,  and  results 
are  returned.  'In  other  cases,-  data  are  Maintained  on-line  in  remotely  accessible" 
.files  in  the  networki  Such  networks  ^te  operated  by'vendors  of,  renote  computing 
services  and/or  information  services,  Industry  associations,  and  private  corpo- 
ratlona  (especially       the  so'-called  multinational  corporations).  Samples  are  i 
Telenet  and  'tymnet' In  the  United  States,  Datapac  in  Canada,  Transpac  li>  France, 
RTED  in  .Spain,  and  the  NTT  packep  network  in  Japan.  ^ 

International  ranote  computing  services  are  provided  by* General, Electric 
Information  Servicers  Mark  Ill^system,  Tymshare^  and  Lockheed's  DIALOG  infor- 
mation services,  to  name  a  f^.  Comnunlty-operated  syste&s  Include  SITA  and  ' 
AIRINC  (airlines  reservation^  networks  in  Europe  and  in  the  U.S.,  respectively), 
SWIFT  (International  interbank  .funds  trans^fer  ^stem),^  European  Informatics  Net- 
work (EIN),  EURONET,  and  ARPANET,  private  ^networks  are,  operated  by  IBM.  Hewlett- 
'Packard,  and-numerQus  othc^  large' tibsiness  firms,  manufacturing  companies,  and 
banks  In  the  United .Spates,  and  in. other  highly  indbstrlallzed  countries.  The 
data  c^vmmunicated  in  these-sy9tems  Is  largely  related  to  business  activities 
of  the  parties  Involved  or  of  the  subscribers,  but  also'lncludes  p«r«onal  Infor*- 
mation '.on  individuals.  .  '  .    .  ' 

The  Increasing  worldwide  use  of  computer-communications  and  remote  com.put- 
ing  services  ha^'' created  an  increasing  demand  for  them ^  and  an  associated  inter** 
national  *'trade".  Competition  has  arlsen'between  domestic  vendors  In  a  country 
and  internatl^lcjgl .vendor,s .  Other  Issues  traditionally  associated  with, trade 
have  also  surfaced  —  tariff  structures,  charges,  government  regulation,  pre- 
ferential t^^eatment  of  , domestic  vendorUover  fdteign  vendor^,  taxes  and  duties 


on  data  processed  abroad*  and  regulation  of  private  netvprks*  Additional  regu-v 
lation  is  being  proposed  on  the  basis  of  data  content*  such  as' personal  data  on 
individuals*  and  other  types  of  dat^a  that  m^y  be  considered  sensitive* 

To  date*  transborder  data  flows  in  international  Computer-communication 
systems  have  proceeded  relatively^'f reely  among  the  industrial  countries  of  the 
world*  subject  only^o  economic  gnd^technical  considerations*"  but  the  flows  have 
not  been  balanced*  Most  of  the  international  data  processing  services  are  offer*^ 
ed  from  Very  fcv*  ^highly  industrialized' countries  (such  as  the  United^States) » 
Multinatioilal  corporationaf>  li^^wise,  tend  th  be  headquartered  in  , only  a  few 
countri^flt  As  a  conseqOencB*  data  are  flawing  to, these  countries  for  processing 
> and  storage*  or  for  decision  making  purposes*  from  countries  that  subscribe  to 
ri^ote  data  processing, services  or  contain  subsidiaries  of  multinational  corpo- 
rations* Thus*  organizations  in  the  public  aod  the  private  sectors  in  many  '^com- 
puter poor"  countries  depend  heavily  on  computer  systems    located  in  or  operated 
from  abroad.  It  is  not  surprising*  therefore*  that  a  n^ber  of  concerns  over 
this  situation' have  emerged  in' countries  frbm  where  transborder  data  flows  .ori- 
ginate ;     '  '  '  .  '  -  t 

o  The  possit^le  erosion  of  the  sovereignty  oJ  a  country^when  large 
founts  of  data  about  its  economy*  resources*  citizens  or  gov«»rn- 
ment  operations  are  transmitted  abroad Increased  vulnerability 
to  disruption  of  acci&ss  to  ^these  data  and  the  lack  pf- control  over 
'  tiiem  can  put  a  county  in  a  position  of  significant  dependency  on 

other  countries*    '^^-^  .  "  , 

o  The  possible  erosion  of  privacy  protection  available  to  individuals 
in  tl^gir.home  countries  when  personal  data  about  them  are  transmit- ^ 
ted  to  countries  where  privacy  protection  laws  are  weaker  or  enti- 
^     rely  ^bserit*  The  possibility  of  foreign  **data  hatrens*'  arises, 

o  The  increased  complexity  and  technical  difficulties  in' assuring 
^      data  security  and  maintaining  accountability  in  networks  that  span 
*     '   ^  ^     .several  countries*  employ  different  types^of  transmission  technolo*- 
,  gies*  are  operated  by  different  organizations*  and  .are  subject  si- 
multaneously ^o  several  sets  of  dif  f^r^M:  .laws  and- regulations  * 

o  Potentially' adverse* effects  on  the  development  or  continued  exist- 
ence of  domestic  data  processing  expertise  and  ii^iustry  in  those 
, countries  that  utilize  foreign  dat^  processing  services  oh  a  large 
scale*         '    *  '  — -s^  \ 

iThese  concerns  and  the 'possibility  that  re&trictive  measures  may  be  taken 
by  data  exporting  cotmttie^  to  alleviate  them*  are  also  alarming  vendors  of  re-( 
mote  computing  and  information  services*  multinational  corporations*  and  those 
engaged  in  international  trade*  They  fear  th^t  free  data  flows  ^irill  »  constrai- 
ned by  national  laws  (^i»e»*  the  so-called  "noi^-taififf  batriers"  are  S&ed  to 
J.lmit  connnujiications) ;  International  business*  commerce  and  information  ex- 
changes will  be  discouraged;  and  protectionist  policies  wi^l  be  instituted  re- 
garding international  computer-^communication  systems  and  services* 


no 
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Two  o£  the  concerns  listed  above  —  privacy  protection  and  data  security, 
are  , currently  In  the  International" focus*  This  paper  examines  the  Issues  In- 
volvedt  and  the  associated  technical  considerations*  Further  discussion  of  the 
other  Issues  can  be  found  In  recent ■ literature  (5-8)*  ^ 

PRIVACY  PROTECTION  ISSUES  ^ 

filnoe  the  early  1970st  privacy  protection  laws  and  regulations  have  heen 
enacted  in  several  Industrialized  countries  to  control  the  collection,  tise,  dis- 
semination *  and  transmission  abroad  of  per^sonal  data  about  lndiv:?,duels  (in  the 
most  recently  enacted  laws  —  "in  Norway,  Denmarkt  Austria  and  Luxembourg #  also 
Included  in  the  scopje  of  coverage  are  "legal  aersons'*:      corporations  and  asso- 
ciations), Fpcus  is  on  personal  data  that  ate  maintained  in:  automated  data  pro- 
cessing (ADP>  systems  £or  reasons  that  Include  the  following: 

'        ^  )       ♦  ^  s 

o  Automation  of  personal  information  record-keeping  systems  is  on 
the  increaset-as  iff  their  u^  in  making  decisions  About  indivi- 
duals .  ^      ^  \  . 

o  ADP  systems  and  data  bas'es  a'r^  subjec^t  to  misuse,  and  they  are 
vulnerable  to  various  threats  on  a  scale  that  is  significantly 
greater  t^an  in  manually, tnaintalned  record-keeping  systems* 

o  Experience  has  shown  that'  much  of  the  persoTi^lday.*(^collected  into, 
record-keeping  systems  are  of  questionable  rele^Knce  and  of  low 
quality  for  the  uses  tg  be  Tnad&^o£  them*  Automation  of.such  systems 
increases  the  pot^ential  for  unfair  decisions* 

A  recent  public  ^opinion  poll  1^  the  United  States  (9)  shows  that  thes^  cone erns 
£;re  Increasing  *  ^or'example,  over  6A%  of  thfe  respondents  felt  that^^^omated 
recori-^keeplng  systems  pose  a  threat  to.  personal"  privacy,  and  oyer  SiJ^  w^e 
concerned,  about  the  uses  of  personal  information  by  the  "government  and  the 
private  business*  *        "  .    '      '  n  f  \\ 

Responding  to  such  concerns^  the  United  States*  Canada*  and  several  Europ- 
ean countries  (Sweden*  Federal  Repijibllc  of  Germany*  France /'Norway*  tienma^k* 
Austria*  and  Lukenbourg)"  "have  enr^ctcd  laws  to  provide  privacy  prptectlon  (10*11). 
That  is*  to  grant  individuals  a  set  of  rights  regarding  th^  coilection*  storage*  . 
processing*  use*  and  dissemination  of  personal  data  about  them/by  record-^keep- 
Ing  organizations*  and  to  plaj^e  certain  associated  requirements  on  the^e  orga* 
nlzations* 

Due  to  dlffereing  percepftlons  of  the  problem*  ard  differing  political  and  ' 
legal  systems  and  traditions*  the  national  privacy  protection  laws  tend  to  ex- 
hibit considerable  vtiriatlons  in:  (a)  the  scope  of  applicability  and  coverage 
(e.g*^  government*  the  private  sector**  or  both)*  (b)  data  subjects  that  are 
cove«d  (e*g**  individuals*  legal  persons*  or  both)*  (c)  systems  that  are  co- 

"^red  (automated*  mamial*  bpth)*  (d)  privacy  jrlghts  granted  to  data  subjects* 
(e)    requirements  placed  ojj  record-*keepers*  '  (f )  types  of  enforcement 

'ties  and  mechanisms*  (g)  systems  of  penalties  for  non-compliance*  and  (h)  trans- 
border  data  flow,  restri/ttions*  Figure  1  summarizes  the  laws  and  theit  features^ 
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Figure  1    Features  of  National  Privacy  Laws 
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The  prlVa^cy  rights  granted  to  data  subjects  (Individuals)  by  th^e  existing 
privacy  protection  laws  tend  to  be  q^lte  similar,  since  they  .are  based  on  a  set 
of  principles  that  evolved  Internationally  from  a  Code  of  Fair  Information  Prac- 
tices conceived  in  the  United  States  (12j^^oun£ll  of  Europe  resolutions  (13,14), 
findings  of  the  U,S.  Privacy  Protection  ^fclsslon  .(15),  arid  stales  in  otKer 
countries-  Briefly,  Individuals  are  afforded  the  following  rights:  (a)  to  know 
what  p^ersonal  data  record-keeping  systems  exlst^ln  the  country,  (b)  to  learn 
what  data  about  themselves  these  contain,  (c)  to  Insp^t -these  data  and  request 
corrections  or  amendments,  (d)  to  have  some  control  over  uses  of  persqpal  data 
about  .them  Tjeyond  the  yses  originally  , stated,  and  (e)  to  have  available  Vays  to 
exercise  these  rights  and  Seek  redress  for  damages.  The  general  requirements  on 
record-keepers ^are  that  they  adopt  .a  policy  ot-SHienness  ovfer  their  record-keep- 
^Ing  pra(;tlces  and  uses  of  personal  Information;  chat  thejr/establlsh  facilities 
and  procedure's  to  permit 'data  subjects  to  exerclsev^th^ir  rights;  and  that  they 
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implement  data  management  policies  and  F^ractice^  to  ^sure  that  data  confiden- 
tiality is  provided*  data  quality  is  maintained*  and  precautions  are  taken  to 
j)rovide  data  security  and  prevent  their  misifse. 

Privacy  protection  becomes  a  matter  of  concern  in  transborder.data  flows 
because  of  the  differences  in  privacy  protection  laws  (as  outlined  in  Figure  1) 
v^hich  may  inake  the  privacy  laws  of  some  countries  appear  weaker  than  thosfe  of 
other  countries.  The  latter  may  then  restrict  transnjission  of  personal  data 
to' the  former  countriesr  on  grounds  that  privacy  of  its  citizens  is  bein^  threa^ 
tened.  For  example*  the  European  approach  to  privacy  protection  has  been  to 
create  '^omnibus"  laws  which  apply  broadly  to  all  record*-keepln^^;  organizations 
in  the  government  and  the  private  sector.  In  contrast*  the  United  States  has 
adopted  a  ''sectoral"  approach*  ^targeting  privacy  and  fair  information  practices 
at  specific  parts  of  the  governmental  structure  and  the  private  sector  (e,g.* 
the  federal  government^  state^governments*  health  care*  consumer  credit*  edu^ 
catlon>  etc.)*  Because  thc^atter  process  is  relatively  slow*  and  since  gaps  In 
privacy  protection  still  ^((p^  *  privacy  protection^in  the  United  States  is  not 
yet  complete  and  may  appe^  weaker  than  In  Europ*ean  countries  that  have  enacted 
privacy  laws*  This  observation  may  then  be  used  as  rationale  for  applying  res- 
trictions on  personal  data  transmissions  .to'the  United  3tates» 

^This^prospect  has  led  to  strong  protestations  by  U»S.  'data  processing  en-- 
terprises  and  corporations*  They  maintain  that  TDF  restilctions  are  not  i>eces- 
sary  for  protecting  privacy*  but  are  meant  to  serve  an  ulterior  objective  to 
reduce  the  U»S.  competition  iti  the  European  dat^  processing  markets  (16)  ♦ 

The  potential  legal  obstacles  and  conflicts  in  privacy  protection  require- 
ments in  the  TDF  context  have  prompted  International  bodies  to  study  the  prob- 
lem and  develop  solutions*  Thus*  the  Council  of  Europe  has  developed  a  draft 
international  cctnvention  to  establish  a  minimum  §et  of  priyacy  protection  prin*- 
ciples  (17)*, and  the  Organization  of  Economic  Co-Operation  and  DevelopmenD  (OECD) 
has  drafted  a  set  of  guidelines  for  privacy  protection  (18) ♦  The  United  States 
fhas  participated  in  the  latter  activity*  Both  draft  documents  acknowledge  the 
need  for  continued 'free  flow  of  information  between  countries  and  avoidance  of 
non-tariff  barriers*  but  they  also  permit  countries  to  adopt  measures  that  in-  ■ 
crease  the  leVel  of  privacy  protection*  ' 

Implementation  of  privacy  protection  raquiremertts  In  transboAdi^^data  flow 
situations  involves  a  number  of  procedural  and  technical  mea^^^s^p^f^nd^raises 
ad'ditional  problems*  For  example*  the  language  dif f erences *^Ifica^Wm  opinspec-- 
tion|Sltes*  identification  requirements*  maintenance  of  data  qualityt^nd  ac-  . 
countability  for  compliance*  It  sfeems  clear  that  when  personal  data  fbout  indi- 
viduals aife  transmitted^abroad*  pthe  individuals  should  nor  suffer  inconveniences 
in  exercising  their  privacy  rights. which  are  exceeding  those  normal  in  their 
home  countries.  An  organization  in  the  home  country  Jthat  sends  personal  data 
abroad  should  be  responsible  and  accountable  for  complying  with  home  country 
privacy  ■protection|!3requir-ements_>  aijd  serving  as  an  interface  between  , the  indi- 
viduals involved  an^tlie  data  processing  organizations  abroad*  Tha  latte^ 
should  be  responsible  for  maintaining  data  confidentiality  and  security*  and  - 
preventing  any  misuses  of  the  data  in  their  custody.  This  responsibility  could 
Jbe  established  by  privacy  pifotection  laws  in  the  host  county  or  by  contracts* 

ft  '         ^  ^  '  ' 
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Since  the  United  States  at  present  Is  not  providing  legally  enforceable 
privacy  protection  with  the  same  scope  as  European  coi^tries*  organizations  in 
U.S.  are  susceptible  to  possible  restrictions  on  incoming  data  flow^.  They  may 
need  to  demonstrate  to  privacy  protection  authorities  abroad  that  they  have  a 
comiiittment*to  privacy  protection.  Voluntary  compliance  with,  principles  of  the 
OECD  guidelines  may  offer  one  approach.  This  has  been  urged  by  several  U.S.  in- 
dustry and  business  groups  as  well*  such  as  the' U.S.  Chamber  of  C<^erce  and 
the  Business  Roundtable  (these  have  urged  enterprises  to  voluntarily  adopt  pri- 
vacy protection  principles  for  employee  records*  in  particular).  Voluntary  com- 
pliance is  an  alternatl^ye  that  could  be  Implemented  quickly  by  each  enterprise 
individually^  and  in  ways  that  adapt  to  the  specific  privacy  protection  needs 
and  requirements  that  may  .arise  in  TDF  situ^ions, 

DATA  SECURtTY 

Implementation  of  privacy  protection  requirements  specified  by  law  or  adop- 
ted voluntarily  involves  establishing  procedures  for  ^permitting  dat^a  subjects  to 
exercise  their  privacy  rights*  and  procedural  or  technicafl.  means  for  maintaining 
data  quality*  confidentiality  and  security.  Indeig^d^^.  these  are  fmportant  for  good 
management  control  in  any  system,  tn  each  there  a^i- available  considerable  techni- 
cal capabilities*  but  there  also  exist  certain  state  of  the  art  shortcomings. 
Furthermore*  any  problems  that  may  .arise  with  data  qualit;j|.^  tonf  identiality*  or  , 
security  in  imjplementing  national-level  privacy  protection  l^ws  are  likely  to  be 
more  severe  in  transborder  data  .flow  situations.  ^ 

The  need  for  data*  security  safeguards  dep'ends*  in  addition  to  requirements 
stated  in  applicable  privacy  protection  laws*  also  on  the  sprecif  ics  *of  the  com- 
puter and  communications  systems  involved*  such,  as  the  sensitivity *^volume  and 
frequelfey  of  use  of  the  stored  data;  the  size  <nd  diversity  of  the  user  popu- 
lation; and  the  structure  and  operating  environment  of  the  system.  For'example* 
security  threats  are  likely  to  be  more  serious  in  systems  that  permit  simulta^ 
neous  access  to  many  users  at  reinote  terminals  on  re  source- sharing  basis*  that 
process  unrelated  tasks  concurrently  with  sensitive  data*  and  thit  permit  users 
from  other  organizations  to  share  th6  syatem  resources  concurrently  with  the  ^ 
record-keeping  organizations  processing.  /  ^ 

%  After  a  decade  of  concern  and  research*  there  are  now  available  a  number 
of  techniques  for  Implementing  physical  security*  access  controls  in  computer 
software*  and  communicatiohs  security  (19-21).  For  example: 

o  Except  for  interSa*<|onal  standards*  physical  security  is  well 
in  hand  for  protecting  computer  Installations  against  natural  ' 
disasters*  preventing  unauthorized  access  t©  the  premises*  pro- 
viding saf«*data  storage  off-line*  and  setting  up  back-up  faci- 
lities. ♦ 

o  Software  ^^curity  techniques  have  made  considerable  advances  and* 
while  software  security  cannot  be  guaranteed  completely*  secure 
J  software  systems  with  limited  capabilities  are  evolving  (e.g.* 

use  of  the  ^'security  kernel"  approach). 
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o  Techniques  for  providing  unforgeable  identification  and  Authenti- 
cation have  also  made  considerable  progress;  the  ^eveJbpirfint  of^ 
digital  signatures  is  especially  relevant  in  the  context  of. data 
security  in  transborder  data  flows* 


o  New  development  in  cryptography,  such  as  the  Data  Encryption  Stan- 
dards (DES)  and  public-key  cryptosystems  (22,23)  are  making  com- 
municaifons  security .easiM  and  less  co&tly  to  achieve*  ^ 

The  u^e  of -encryption  is  an  Important  element  in  providing  data  security  * 
in  international  comput^jf-cpmmunications  systems.  However,  there  exist  a  number 
of  non-technical  factors  that. may  complicate  the  achievement  of  effective  security 
in  these  systems  using  encryption  or  other  techniques^ 

o  While  international  standards  for  technical  aspects  of  data  com- 
munication are  being  developed  (e.g*,  by  the  International  Tele- 
communications Union  in  Oeneva),  no  standards  have  been  developed  ^  ^ 
t'or  communications  security* 

o  Existing  international  agreements,  such  as  the  Internat;lonal  Tele- 
communications Convention  of  Malaga-TorreiSollnos,  r**cognlze  the 
rights  of  all  countries  to  regulate  their  telecommunications,  and 
to  monitor  all  communicajiions  crossing  their  .borders  ♦  Thus,  the 
use  of,  encryption  depends  on  whether  th§^  governments  involved  in*- 
sist  on  access  to  the  Iceys,  or  prohibit  the  use  tff  encryption  en- 
tirely* > 

^  o  Internationally,  there  is  no  unifoi;;mity  in  legal  prohibitions  of 
interception  or^^iversion  by  private  parties  of  data  transmitted 
In  telecommunicatron  systems* 

'  ^        o  There  is  a  wide  var^tion  in  the  technical  characteristics 
\  and  quality  of  the  ta^communlcation  systems  in,  various  countries 

and,  correspondingly,  there  are  wide  variations  in  their  security 
.    ,  '  vulijerabilities*  * 

A  recent  survey  of  security  features  in  European  compjuter-^commiinication 

systems  (24)  concluded 'that,  based  on  a  sample  of  23  systems,  ^her»  is  a  growing 

concern  over  the  adequacy, of  data  security  in  these  systems*  The  typical  secu*- 

rity  features  implemented  include ^private  circuit  access,  automatic,  terminal ^ 

identification,  use*^of  passwords'"  (including  multiple  passwords),  manual  access 

control  (operators  acting  as  intermediaries)';  and  very  limited  use  of  encryption* 
♦ 

In  general,  from  the  point  of  view  of  li^lementing  secuttLty^i^elated  re^ 
quirements  of  privacy  protection  laws,  there  are  a  number  of  security  state  of 
the  art  shortcomings  that  must  be  kept  in  mind  when  fo^nnulating  , requirements  - 
for  privacy 'protection  or  for  effecting  management  control  (25): 

o  Absolute  security  is  not  achievable  in  contemporary,  automated, 
multiuser,  resource-sharing  computer  systems  or  networks,  since 
\±t'  is  not  technically  feasible  to  prove  the  correctness  of  the 
operating  system  design  or  Implementation,  nor  can  hardwa;:e ;l>e ^ 
guaranteed  to  be  free  of  (Resign  flaws/        *  *  - 


.  o  Physical  security  cannot  be  guaranteed  against  sophisticated 
penetration  or  overpowering  attaclcsv-> 

'  '  ' 

o  .  Personnel  trustworthiness  cannot  ^e  predicted  reliably  *  *nor  assu** 

red  or  maintained*       ^  '  .     *    .  ' 

o  Currently  proposed  encryption  techniques  appear* to  provide  high 
levels  o£  protection,  buf  itus  not  clear  that  they'caii  resist 
massive  computer-aided  trial-OTtf^ error  or  andiytt^al  attack^*  ^ 

*0  The  '*confln«aent"pro6leni'\    lesliage       sensitive  data  fr^m  a  pro- 
tected system  using  some  externally  ol^servable  system  var^ab^le  . 
(e»g»t  Jhe  execution  tiine  of  a  program)  as  a  carrier  to  be  m6du--» 
lated^by  the  data  to  be  leaked*  has  not  been  solved  adequately  (26)* 

\  To  date*  no  privacy  protection  law  or  TDF  reljuirement  ha&  specified  th^t 
absolute  security  must  be  provldecl*  but  when  requirements  are  stated  ..vaguely  - 
they  may  be  interpreted  to  imply  a  Aeed  for  more  security  than  can  be^ provided 
in  practice*  As  a  result*  organizations  may  ex^jeild  resource^  In  unnecessary  and, 
unproductive  pursuit  of  high  levels  of  security*  while  the  data  subjectis  are  , 
led  to  believe  that  data  about  them  are  provided  with  mor^  protection  than  is 
the  actual  cases  Even  reasonable  security^ may  be  difficult  to  achieve  in  large 
systems  because;  :  ' 

o  Risk  analysis  methodology  and  techniques^  have  not  yet  evolved  to 
levels  where  they  can*tie  used  as  totally  adequate  guldelineerP(27)  » 
Lacking  are  authoritative  quantitative  metrics  for  ef fecy/veness 

'  assessment*     •  ,  ^ 

o  Complexity  (p£  large  sdfti^*are  syst^s  defies  analysis  fot^esign  ■ 
weaknesses  or  implementation  errors;  exhaustive  identification  of 
^vulnerabilities  i?  very  di^fi<;ult  if  not  totally  infeasible/ 

Threat  detection  and  monitoring  techniques  aVe  inadequate  for 

discovering  and  prev^tihg  in  real  time  covert^  penetration  attacks*, 

^  •  * 

^  '  \  In  statistical  data  bases  from  where  personal  data  are  released 

only  ift  aggregate  form*  it  is  still  possible  to  Compromise  the  Jgl^. 
data  (i»e»*  associate  released  data  with  identifiable  ind'ividual'^)V^ 
by  using  sophisticated,  query  strategies  (iB) * 

Finally*  a  s];stem  of  security  safeguards  is  effective  only  when  it  is  de- 
signed correctly  and  cAntinueTs  to  operate  correctly*  In  international  computer-*' 
communicatioiL  systems  this  implies  standards*  ability  to  ^audit  and  monitor  the' 
overall  system's  :>peratlon*  access  to  equipment  that  may  be  located  in  several  . 
countries*  and  cooperation  from  all  parties  involved*  T^hile  the  necessary  pro- ■ 
cedures  can  be  ^established  within  some  contractual  agreement *.  certaih  aspec^ts 
of  enforcing  compliance  ciay  require  effective  international  agreements  and 
support.  * 

^     Other  technical  questions  in  prodding  privacy  protection  nationally  and  . 

transbpi^er  data  flow  situations  arise  in  the  areas  of  accounting  require- 
ents  regarding  uses  and  disclosures  q£  personal. datj^/malntgaancc  of  d  equa- 
lity* arid  auditing  of  compliatice*  These  have  been  dlfcussed  elsewhere  in  lite- 
rature, (25*29)  along  with  examination  of"  associated  costs  (36*31):*      '    *  \ 

•    .  .'        '     '  ■  '  ■"• :      ^*  ^ 


/ 


Increases  in  transbc^er  data  flows  have  raised  a  variety  of  issues  that 
include  concerns  ol^er  possible  erosion  of  national  sefcurity  and*  sovereignty, 
loss  of  data  processing  and  cqpimunications  markets,  and  threats  to  individual 
privacy  when  personal  dataware  transmitted  abroad.  The  privicy  protection  ^nd 
security  issues^  in  particular,  are  in  the  current  focus  of  national  legislative 
efforts  and  international  harmonization  activities.  Concerns  are  also  increasing 
in  less    developed ^countries  over  possible  "data  colonialism^  Under  certain  cir- 
cumstances^ various  countries  may  find  reasons  to  place  restrictions  on  data  out- 
flows and, 'thereby,  interfere  xd.th  international  data  communications  activities, 
as  well  as  with  international  trade^  and  operations  of  multinational  corporations. 
It  is  advisable  for  organizations  that  are  likely  to  feel  the  impacts^  of  such 
restric^tions  to  become  familiar  with  the  TDF  Issues  and,  if  appropriate,  to  take 
steps  to  voluntarily  subscribe  to  privacy  protection  principles  as  th|ise  relate 
to  their,  international  data  cbramunication  activities,  .  ,.  ^ 
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VIDEOTEX 
IMPACr  ON  LOCAL  NETWflpK 


Don  M»  Berry      .       ;  " 
*  '      GTE  QorporatlOBii 

ScaiBfor^,  Connecticut  ) 

;  '      Ac  GTE,  we  believe  ti^at  Videotex  and  Videotex  relaced^servlces  will  be 
successfully  Introduced  in  the  UtiiteiJ  States*    The  compone'iits*  are  all  avail- 
able:   Inexpensive  computer  systejus  ^Ith  massive  amount^  o£  storage;  packet 
jn^^Cworks  with  distance  Insensitive  tariffs;  special  "Viewdata"  semi  conductors 
for  use  in  personal  computers  and*  video  games^    Information  providers  are 
building  test  pages  and  test"^  applications*    Large  corporatlor\s  are  conducting 
market  t»ests.    We  believe  the  birth  of  Viewdata  is  Imminent* 

1  The  emergence  of  Videotex  is  causing  the  telephone  Industry  to  examine 
the|impd(it  thi^  new  service  will  have  on  the  telephone  network^  In  particular, 
the  jloeal  networlc.    In  1985^  there  will  be  100  million  households  and  It  has  > 
been  projected  that  every  other  household  will  l^ave  a  terminal*    That  Is  50 
m^lljlon  new  terminals  o^.  our  t^lep^hone  -network*    These  terminals  will  not 
replpce  voice  communications  but  will -add  new  loads  to  the  local  'network^; 
letters  will  b^  reprlaced       electronic  mail;  checks  replaced  with'electroniV 
funds  transfer;  shopping  trips  replaced  with  ptirchaslng-at-hoine ;  magazines,  ^ 
books  and  newspapers  replaced  with  video  displays.    Additional  newsservices 
willjaddriess  educational  and  leisure^  need^s*    All  of  these  Videotex  services 
will  ladd'load  on  the  Ipca^  network  and  will  impact  the"  telephone  Industry's 
ability  to  serAflce  Its  customers*  '  ^  .  ^ 


o  gain  an  insight  of  tha  potential  Intact/  consider  a  scenario: 


llie  National  Chess  Federation^ establishes  a  chess  tournament 
^  ^        '     for  all  Its. members  to  be  plajresLvia  Interactive  Vldeqtex. 

The  total  membership  Is  palre^r and  play  Is  accomplished  hy. 
displaying  a  player^s  chess  board,  chess  pieces  and  moves 
*    In  his  opponent's  Videotex^ mailbox*    Members  of  the  federa- 
^tlon  are  alTowed.to  follow  others'  games  after" they  have  ; 
'       .l^n  eliminated^ -ndn-members  of^the  federation  are  al^^ed 
to  observe,  any  match^ln  progress  on  ttielr  Videotex  terminal^ 
fo3f^  a  feey  ^  ^ 

»  This  scenario  Is  designed  to  show  tWo/cha^acterlstlcs^of  Videotex  that 
will  Impact  &ur  local  network-  First,  the  local  network  Is  designed  for ^20 
minutes  of  usage  p^r  household  per  day*  A  chess  jAurnament^  such  In  the 
scenario  will  cause  significantly  longer  holdingT^Jfte|r^»  Second,  the  lobal  ^ 
network  Is  des^igned  with^'glveo  concentrator  factor,  frhlch  assmnes  tljat  . 
within  a  given  gtK>up  of  households  only  a  small  percentage  of  users  will  be 
using  their  pJioRe  slmaltane*u3lyl    In  today's  more  modern  digital  switches, 


1Et:1 
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generalLy  the ^concentration,  factor  Is  A  to  1  or  192  simultaneous  users  per 
group  of  768  phones.    With  this  concentration  factor »  if.h^lf  of  the  future 
terminal  owners,  25  million,  wanted  to  watch'  the  last  game  of  the  chess  tQur-* 
n^ent,  the  local  network  of  100  million  households  could  be  j  aimed  for  the 
duratioh  of  the  game.  "  ^ 

The  intent  of  this  paper  is  not  to  show  potential  disruptive  aspecte— 
Videotex^  but  to  point  to  new  opportunities  for  the  telephone  companies.  The 
first  opportunity  wil£  come  from  the  longer  holding  time  of  applications  such 
as  the  (rhess  tournament.    This  wilL  yield  greater  revenues  to  the  telephone 
industry  if  Videotex  is  billed  on  a  usage  sensitive  basis.    The  second  oppor* 
tuaity  occurs  bec;ause  massive  numbers  of  simultaneous  Videotex  users  can  jto 
the  voice  cosununications  network.    This  indicates  that  ,our  current  network 
needs  improvement.    This  need  to  improve  the  te3,ephoae  network  *  Justified  by 
additional  revenue  from  supporting  Videotex  service*  could  allow  the  t:ele- 
phone  companies  to  evolve  from  their  current  t;esidential  voice  offering  to  a 
new  voice/ data  offering.    With  sufficient  planning  this  evolution  can  be  easy 
and  profitable.    A  potential  evolution  series  could  be:  ^ 


TODAY 


The  voice  switch  of  today  is  used  to  l^ute  Videotex  data  to 
a  packet  switch  which  is  cq^nected  to  the  national  packet 
data  network.    The  packet  switch  may  or  may  not  be  owned  by 
the  telephone  ci^panyt^  -         ^  '  * 


TOMORROW  ^ 

With  the  introduction  oT  digital  switches  and  their  'remote 
switching  units,  we  .will  be  able^to  ^  digital  directly  to 
the  subscriber  and  eliminate  the  requirement  for  modems  and 
thus  supply  a  more  economical  data  service*    As  the  data 
load  picks  up  we  will  nail-  up  connections  through  the  voice  . 
switch  to  the  packet  network  and  eventually  when  sufficient 
load  exists^  route  the  data  around  the  voice  switch  directly 
to  the  packet  switch. 


DA¥  AFTER  TOMORROW 


'  Once  the  data  net>rork  for  Videotex  is  established^  new  ser- 
vices can  easily  be  aclded»  such  as  simple  terminal  for  oper- 

'  ator  services.    Perhaps  the  telephone  companies  can  even 
supply  the  residential  system  that  does  everything;  environ- 
Dtental  contttols  such  as  gas*  electric  and  air  con^Jctit^ning; 
Videotex;  voice;  aj.aVms  and  a  residential  cpnniunications 
raod^ile  that  interfaces  the  residence  to  .the,  outside  world. 
This  module  would  interface  to;    CATV  for  massive  data  ' 


transfecst  such  as  would  be  cequlred  for^ideo  conferencing 
with  yout  boss  from  your  office  iif  the  home;  FM  br-oadcasts^ 
^  so  the  power  company  can  cycle  your  ait  conditionec  during 

btown  outs;  the  telephone  network  for  voice  and  Videotex 
applications*! 

These  are  fun  and  wonderful  services  to  anticipate  but  there  is  also  *a 
practical  world  that  must  be  considered.    How  does  the  'telephone  company 
maintain  SO  million  voj.ce/dat:a  conuuunicatlon  lines?    In  the  past  transmission 
errocs  on  the  local  loop  were  not  significant  because  an  extremely  complex 
■  associative  computer  called  the  huma,^  brain  was  receiving  tt^e  information. 
But  the  Inexpensive  cpmputers  .that  will  be  utilized  in  Videotex *services^  must 
have  a  good  communication  line*    The  telephone  company  must  develop  t^e 
ability  to  test_each  line  not  only  for  outages  but  also  to  detect  that  the 
line  is  degrading. 

'  t> 

This  ability  to  test  the" local  loop  implies  that  each  residence  iJill  con- 
tain an  intelligent  telephone  tecminator  to  allow  l>ne  tarn  atound  and  to 
isolate  the  line  from  the  myriad  of  customet  supplied  equipment  attached  to 
fit  it  in  the  residence.  *  ^  ^' 

An  additional  setvice  feature  of  the  intelligent  telephone  terminator  may 
be  to  assure  that  only  one  piece  of  residential  equipment  at  a  time^is  using, 
the*  telephone  line.    The _ residential  user  will  not  be  capable  of  determining  ' 
that  the  reason  his  Videotex  terminal  keeps  falling  Is  because  simultaneously 
with  his  Videotex  activity-^ia  environmental  controf  unit  is  being  interro- 
gdted»  Vver  the  same  telephone  line»  by  th^  electric  company.    The  telephone 
company  will  probably  have' to  assume  the  responsibility  for  pesolving  these 
types  of  problems  because  to  the  residential  user  it  will  appear  as  a  tele*- 
phone  company  line  problem. 

1  > 

^  The  ability  to  service'^bbese  50  million  new  terminals  will  probably  be 
the  most  interesting  opportun^y  ^hat  Videotex  create  for  the  telephone- 

companies*    New  equipntent  'and^apabllities^  will  b^  required  to  suppott  these' 
usets  and  w-ith  proper  |Tlannlng  the  evoling  netwofk  can  ^courage  additional 
new  services  to  be  offered^  *  The  oppottunitles  will  becpme  endless' and 
fantastic!    \   .  ^  *  ^  T- 


THE  PALAPA  SYSTEM  IN 
REGIONAL  ItLECOMMUlfllCATION  DEVELOPMENT' 

Willy  Moenandir  Mangoendiprodjo 
Perum  Telakomunikasi  ^ 
.Bandung,  Indonesia  '  <^ 


I^fTRODUCTION 


-  G  ■ 


.        In  developing  countries,  such  as  Indonesia, ^  telecoimpunication%system 
r^uirementSf  are  often^  at  least  in  some  local  areas,  greater  than  irFdevel- 
aped  count  ries,  where  a  b^sic  system  has  long  existed  and  fulfilled  certaii^ 
minimum  needs.  .  Furtl^er,  meeting  requirements  is  often  impeded  by  generally 
inadequate '  facilities ,  such  as  ot^soJ^ete  plani;^  and  equipment  sourced  to  a  * 
multiplicity  of  manilf a^turers  spi^ead  throXighout  the  world.    The  result  is 
the  lag  of  telecommunicatioa  expans^n  behind  other  sector^  of  deve^jment 
at  the  very  time  when  its,  capabilities  are  essential  to  carrying  the  myriads 
of  messages  associated  with  completing  the  enormous  number^f  urg^ntlyneeied 
national  programs.    A  complicated  f^ctor^ may  also  be  a  telecommunications 
budget;  which  1)ecause  of  other  urgent  heedsj  ^|e^ther  too  limite'd  or  is 
significantly  eroded  by  providing  innumerable  quick  fixes  to  existing'  - 
facilities^*    Long  term  goals  are  thus  ^compromised^  fiscal  resources  inay  be  , 
ineff icien£ly  used  and  perhaps  most  d^bilitatingr  the  genial  inadequacy  of 
telecommunicatjlons  may  tfuse  frustration  and  discouragemen?,  thus  inhibiting 
the  impetus  toward  development.  '  ^      *  /  ^ 

Indonesia  ha&  experienced  ;Lts  share  of  thefse  coaditions.    It  ^  has  also 
'boldly  placed  a  hi^bt priority  oh 'investment  in  telecommunication  development. 
As  a  part  of  this  work^  a  national  satellite  communication  netj^ork  (the 
PALAPA*  System)  has.been  implemented.    This  papet  briefly  recountfs  the  ^ 
reasons  for  this  descision,  describes  the  sys^tem  which  is  already  being^ 
'extrapolated  from  a  national  ^to  a  r^^onal  prena  and  discuses  some  tech- 
nical, implementjationj  *and  international  coordination  aspejk^\of  bringing* 
the  PALAPA  system  into  xfull  utilization  as  both  an  i»strunSnt  of  regionaL  * 
advancement  and  as  a  model  of-regional  cooperation, 'in  particular,  dis^ 
Hussions  are  focused  on  the\ASEAN**  region*  . 


^  *T^^  name  PALAPA  symbolizes  Indonesia^  nationa}.  Vinity*    It  derives 
from'the  "Gajah,  Mada  oatiij"  the  daolaration  o'jf  the  l3fth,  cfentur^  Prfme 
Minister  of  the  Javanese  H^j  apahit- empire  who  ^aid  that 'he  would*  noirj|flat' 
again  of'tife  Xfruit  of  the)  ^  palapa  until, the;  country  were  utiited  from^Sabang 
(the  northwest)  to  Merau^e*  (the  sottt^ieast)  » '  ■  ,      *  ^ 

,  \\      * , .  •  ,  ■ .    *  - 

**ASE^:    Association  of  Sout%.East  A^a  Nations,  consisting  of 

J     '         '  Xndonesid,  Malaysia,  The  Philippines,  Siii^apore.  '^Dd  Thitland 

*  '     :      .  •  -  .         .    >  ...     ■    i"       ■      ■         •  ■:r\-  '  ■  ^ 


/ 


NATiofiAL  Development  and  palapa 


National  ExperlencJt' 


There  are  many  who  believe  thac  tW  world  could  exisc  only  wich  an 
extensive  communicaclons,  syscem  and  chac  wichouc  communlcacions  we  would  - 
never  underscand  each  ocher.    This  idea  has  a  deep  meaning  .anc^MConcern  in 
Indo^e&ia, Ahere  ics  people  are  coApo'sed  of  varied  echaic  groAtf^t  speaking 
distinct  regional  tongues  and  having  diverse  religions;    Among  the  other 
factors  of  the  inf rastructuret^^telecommup^icatfons  has  a  prominent  role  in 
i^nifying  the  natibn  politically  *  socio-culturally  *  economically  and  in  the 
areas^f  defence  and  security.         "  A  is 

'  -    '  '  '  "       .    ^       %    I  ^ 

1^      Ef forts  , to  generally  improve  the  infrastructure  in  Indonesia  started' 
immediately  after  ipdep'endence  on  August  17t  194J»    Limited  number  of  skilled 
personnel  and  lack  of  financing  were  the  major  constraints  encountered  during 
^the  early  development.  ^  *  ,  -  ■ 

National  Development  '  ,  .  ^ 


^  In  a  series  of  national  five  year  development  plans,  tha. first  being 

embarked  upon  in  April  1969,  the  government  set  a  fiigli  prioi;ity'  for  tele- 
^  communicatio^ns  development.  -  -  '  ^ 

During  the  period  of  1969-1976»  signif^ant- achievements  were  made. 
Terrestrial  facilities  were  constructed  tq  link  populati^>n  centres  in. the 
western  and  eastern  p^jrts  of  Indonesia.  '      '     -  *  - 

Cohstrudtioja  of  automatic  exchanges  was  made  in  parallel,  providing 
many  communities  with  telephone  and  telegraph  services.    Video^ and  audio 
programs^ are  ^Iso  disseminated  through  the  microwave  system. 

■  /  ■ '  J 

Despite  the  fact  that  terrestrial  facilities,  had  been  constructed  ^.n 
a  large  part  of  th&  country,  high  q^uality  telecommunication  s^rviceg  were  ^ 
stfll  lacking  in  .the  remaiiiing  part.    Den&e  forest,  mountains,  rough' terrain^ 
swamps  and  vide. spans  of  water  posed  obstacles  to  the  extension  of  terrestrial 
transmissions  networks.^  Jj;  wiasr^alized,- it  would  require  a  4ong  time  .to 
provide  terrestrial  links  to  a^l  pWrts  of  Indonesia/ while  -*Jie  pr^tential 
demand^  fctf  telecommitn-lcation  seXyj&ces  was  steadily  increasing.    The  inade- 
q'uac^  of  Mfrvice  In  some,  areas  wafi  so/great  that  potential  telecomraunicration 
service  customers*  d^velopfed  theirl^own  private  networks.    These  \*ere  not  only 
expensive  and  ineff^icient  in' the  national  perspecLtve  but  caused  the  dis-, 
integration  of  national  telecommunication  iTi,vestmeuf  ^ 

The  need  for  an  integrated  national  telecommunications'  network  was  ^  ~ 
^  obvious.    Aft^r  tevlewing  the  technical  VicHeconbmic  feasibility, -it  was 
decided  ta'explolt  the  advantages  of  satellite  communication  in  , the 
ifick^nes^n .  tel&coMnunij£ation  network. 


\Tbe  Present  System  (PALy,A-A)  .       ^  ' 

The  Indonesian  Domestic:  Satellite  Communication  system,  PALAFA,  was 
brought  into 'operation  in  August  1976,    The  original  system  nas  a  space  seg- 
inent t composed  of  two  HS-333D  geosynchronously  stationed  satellites  at^  83?E. 
^  (PALAPA  A-1)  ■  ani  at  77*E  (PALAPA  A-2)  and  a  ground  segment  composed  of  one,,^ 
'master  control  station  (MCS)  ^nd  39  ground  stations'^  connected  tfe'  theip 
respective  telephone  excttanges.    Since  J,uly  1978  the  entire  system  has  beea.  ' 
opexated  and  maintained  without  expatriate  staff,  ^  ^ 

,    At  present  the  system  carries  three  types  o£^ services: 

-  Telephony  .   ,  t  - 

-  Telex  and  telegraphy,  and  ^  , 
/           -  Television                       ^                      ^'  , 

^  ■  '  ■ 

Telei^hone»  telex  and  telegraph  slgnalfe  are  transmitted  via  FI$f/FM  carriers 
For  heavy  ti^affic  routes  and  via  SCP(B  for  thin  routes:    The  litter  modef  is 
provided  at  all  sites  with  demand  assignment  capability,  .Television  sig- 
nals are  transmitted  utilizing  a  whole  transponder. 

Since  thq  time  at  initial  network  implementatiqp,  the  ground  segment 
^has  been  expanded.    Ten  STs*  are  in  progress  of, being  installed.    A  dcsestic 
lease  of  thirteen  ^Ts  has  been  a^ded  and  more  than  ten  television  receive/ 
(TVRO)  terminals  are  already  in^operation^  ,  The  locations  of  40  ground 
stations^nd  additional  10  STs^^f^  plotted  in  Figure  1,    Spaceoraft  EIRP  and 
*G/T  contour  are  shown  in  Figure  Va  and  Figure  2-b  respectively. 

^-  -  '  i 

V  - 

The  Second  Gene r^tj^on  System  (PALAPA-B)  "  ^ 

^   . 

*  Since  increase  lo^ding'^of  Pn^A  in  the/cpming  years  is  foreseen, 
continuity  and  reliability  of  $fervice  demand  special  attention.    In  this 
regardt'^preparations' for  the  second  generation.  PALAPA  satellites  CPA.LAPA-B), 
are  in  progress.    The  Invitation  "to  Tender  was  issued  in  May  1979  and  Tender 
Proposals  were  feoeived  in  August  1979,^- ^valtiation  and  negotiation  are 
presently  at  tKe  final  stage.    The  first  y/pacecra*ft  laj^ncb  is  presently 
scheduled  for  mid  1982* ■ 


e  first  y/paceci 


*  Improved  JDeffonnance  characteristics  have  been  specified  for  PALAPA-B. 
The  first^.&igni^yVant  imprj^vement  'is  in  spacecraft  EIRP;  ^ 

^    ^  -  Minimum  BJRP  over  ASEAM  area  :    32  d^W^  . 

-  Minimum  EIRP  over  Indone^an"  area    ;    34  dBW 


•1^ 
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^ST;,  Small. Termi'Aal  ground  station  with  an  an£enna  diameter  of 
5  4Deters,or  less.    Its  G/T  ranges  between  18  to  '22^db/K. 
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Relative  to  present  PALAPA-A  characteristic^,  a  3  to  4  dB  Improvement"  In 
"th^  worst  case  location**  of  ASEAJJ  eoA^erage  would  be  achieved*    This  ac-  ^  , 
commodates  theywlder  use  of  STs  In  the  nglon,  providing  greater  narrow  btod' 
capacity  and  delivering  a  better  quality  \cLdeo  signal, 

.The  second  significant  Improvement  iV'^^reaslng  the  sensitivity 
thff^pacecraf t  receiver  about  10  dB  compared  tVpALAfA-A.    This  character- 
istic will  enable  STs  to  handle  about  50  SQPC  (SHannels  with  a  100-Watt  HPA* 
as  well  as  considerably  easing  the" ability  to  uplink  a  TV  carrier  If  so 
rlesl^red.  i  /  ^  f 


The  combination  o^  higher  EIKP  and  sensitivity  In  the  spacecraft  con*- 
stltiPtes  a  ^very  cost  effeictlve  solution  for  the  near  future,  enabling  STs  to 
provide  good  quality  video  service  and  greater  telephony  capacity*^  FurtHier, 
^as  the  number  of  STs  Increases  In  the  region,  as  well  as  In  other  domestic 
s^atelllte  systems  such  as  Canada  and  the  Unldted  States,  a  continuing  decrease 
In  their  cost  can  be  expected.'  . 

y  ^  The  capacity  of  each  PALAPA-B  spacecraft  Is  24  transpon<!er,  double  the 
pr^ent  spacecraft  capacity,  through  application  of  frequency  reuse  technique 
In  6/4  GHz  band.    Present  tij^l^lc  projections  and  assessments  of  the  space- 
craft design  show^tHat  ASEAMKqulrements  until  1990  can  be  met  with  a  24 
transponders  sp^acecraft  (see  Table  l).^'The  launching  pf  two  PALAPA-B  space- 
cr^aft  will  then  provide  24^'transpondeirs'a3  back-up,  thus  increasing  the 
reliability  of  the  system.  *  .  *^  ^ 


Table  1 

Estimated  transponder  requirement  up  to  1990 


^   .  (    ■  -User 

1978 
requirement  . 
(transponder) 

^1990 
requirement 
_( transponder) 

^    ^  INDONESIA 
Teruintel 

6 
1 

^  '  1 

• 

2 

'       I  . 

"iSab  tjjfal 

.    ■  7 

'  ■  '  'aseam 

Philippines 
Thailand 
Malaysia 
Occasional 
,ASEAN  TV 

'    '  1-1/? 

.  ■  -3-1/2 
1-1/2 

Sub  total ^ 

 :  1  s  

1-1/2  • 

9 

Grand  total 

f 

*  ■  9-1/2 
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Satellite  Orbital  Positions  and  Intersvstem  Coordination 

^  *  The'present  PALAPA  satellites,  ,occupy^ivg  positions,  to  the  west  of  the 
country,  are  faced  wiVh  potential  interference  problems  to  and  from  a  large  ^ 
number^of  satellite  systems.    Based  on  ttie  past  experience  and  analysis  oi  « 
interference  levels,  it  was  found  that  there  is  almost  no  allowan||e . for  ac- 
commojjatfng  the  higher  sensitivity  and  fe^RP  ^of  PALAPA-B,    This 'has  forced  the 
systeij  planners  to  explore  other  possible  positions  .along  the  geosynchronous 
orbit.    After  studying  the  trade-off  amonjerfe  le  van  t  spacecraft,  parameters,  * 
the  decision  was  made  to  file  tor  thre^  p'osl^Tor^  overhead:    108,  113  and  118 
degrees 'East  longit:ude^. 


Advance  Publication  of  .PALAPA"^  Jfepaclcra'&t  rfaramfeters  was  issued- in  _ 
the 'Special 'Sex:tions  of  I,F^,B.  Cijrcufars  on  June  1979,  Coranents 

wer^  received  from  the  administrators  of  Indira,  Jap\n  and  the  United  States 
(acting  for  INTELSAT)  -    The  coordination  process  witl\  the  INTELSAT  system 
has  been  concluded  £^ouraJ>ly*    Agreeraent^^s  have  already  been  reached  with 
India  for  INSAT,    C*  rdination  with  Japan  for  CSE  iV/also  completed.  Filing 
the  frequencies  of  the  PALAfA-B  into  th6  International  Frequency  Master 
Register  is  in  process 


3,    PALAPA  l}i  A  REGIONAL,  DE^lOPMENt  ^OKCEPT 

ASEAN  Experience — the  nieed  for  telecommunications 
.   '  '  r  [  

Itydonesia  is  an  "island  type"  country,  with  some  big  islands  such  as 
Sumatera  artdKalimaotan  which-,  represent  "land  tVpe"  geojgraphy;  its  people 
has  many  s;imilaritles  with ,^the^people  of  heiyne^ghbouring  ASEAN  countries, 
portrays  on  a  na^onal  lev^  what  exists  t^a  larger  extent  on  the  regional 
Xevel, 


-  '  {    iln  addition  to  other  af finitj^|^^Ke  ASEA^  countries  have  experienced 
similarities  of  recent  h^s^f^y  and  subfl^^nt  deve'^^opinent  aspects  and  their 
related  problems ^    Pre-World  War  51  coridiwons  were  characterized  by  a  gross 
lack  of  infrastructure.    Much  of  what  did  exist  was  ruined  during  the^war,^ 
worsening  the  situa^jrcm.    Efforts  to  generally  improve  the  inirastructure 
started  after  the/wat  and  for  many  subsequent  years  d^evelopment  was  mainly 
approached  *frojj^^n  gconomic  viewpoint,  emphasizing'^incraased- gross  national' 
products  and  per  capita  \f.ncome  ^  goals.        ,     ^  ^ 


In  this  jrespecftjt  the  important  ro^e  of  telecommunications  is  obvious 
£k  it-has  long  been^  recognlsai  that  a  *ery  close  relationship  exist^  between 
economic  development  and  telecommunications  aijd  that  an  economy  cannot  be 
;fevelojed  efficiently  and  effectively  without  the  availability  of  adequate 
*teleciSft&unlcatlon  servlcesT,  ■  * 


'  _ ASEAN  Development — the  reliance  on  telecommunlcatlqns.. 

In  the  evolutlon-of  the 'national  development  pattern,  a  basic  concept 
prevails namely  to  establish  unity  in  political,  soclo-cultural,  economic,  ^ 


/ 
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defence  and  security  Aspects,    ,In  tWls  context^  development  in  the  tele- 
communxcatipn  sector  isf"  directed  toward  supp^orting  other  sectors  to  bring 
this  concept  into  reality,  thus  the  extej:i5iveness  of  telecommunication  ser- 
vices is  emphasized.    In  f^^ddition*  j^ese  servicers  must  be  rendered  with  due 
regard  for  the  "siiooth  operation  'of  government  adiilnistirationt  the  convenience 
of  socio'-cultural^.  life  and 'tne  efficieijA^  transactions  of  economic  activities, 
here  th^  intensivea^i^e^'tft'T^T^e^mmimicatiohs' ^ 


,  Telecommunications  supports  Xjvd  stimulates  all  forms  of.  regional  co-  - 
operation*  .carrying  information  of  development  activities*  creating  better 
understanding .among  peoples,  and  enabling  all  nations  in  the  region  to  progress 
^  together  and  to  live  harmoniously, 

ASEAN  Rural  Development — the  expansion  of  telecommunications 

As  d^elopment  gradually  fulfills  the  basic  needs  of  the  people^  both 
personally  and  in  tegards  ^to  thei'-^^social  institutions*  ^  the  desire  to  have  a 
more  6road  and  more  diverse  development  appears*.    The  social  factors  9E  growth 
becom§  more  critical  and  cannot  be  relegated  to  either*  the  backgr^nd  or  to^ 
the  distant  future*  bec^u^  improved  social  benefits,  accelerate  dfeires  and 
expectations.    This  in  turn  eTQphasi^es  the  need  to  establish  a -^^haoism  which 
^ill  produce  self-sustaining  and*  cumulative  indigenous  ^conomic^mprovements^. 

In  this  awarenesSjL  the  effort  "to  attain^equity  in  the  development,  of 
all'^ectors  is  accentuated  more  than  bepx^rel    Such  development  is  intended  to 
ensure  *tha^  all  members  of^^ociety*  parfcicularly  *the  people  at  the  grass  roots 
levelj  have  achance  to  enjoy  the  fruitf  of  development^  thus*  the  impPrtance 
of  a  rural  development  program  is  obvious*  especially  when  it  is  realized  that 
about  80%  of  the  popula^on  in^thf  ASEaif  region  dwell  in  vast  rur§l  ar^s^ 

t  Rural  develojm^ent  has  considerably  lagged  behind  urban  development. 

This  iEnbalance  has  caused  migration  from  rural  to  urban  areas «    Big  cities* 
such  as  Bai^|{:ok*  Jakarta  and  Manilla  have,  become  more  and  heavily  populated* 
raising  many  social  problems  ats  these  cities  exceed  their  capacity^limits 
iri  providing  accommodation  and  public  utilities*  while  industrialization  in 
urban' areas  is  not  yet  capable  of  absorbing  the  people  drawn  ^om  rural' 
areas-     These  phenomena  "can  be  further  extrapolated  to  a  gl'obal  situation. 

^It  is  therefore         surprising  that  the  role  of  telecomiii\inicatxons  as  a 
pioneering  force  for  rural^ devefopment  has  been  the  subject  of  studies  in 
several  international  forums  within  the  United  Nations. 


PALAFA — its  in  ASEAN  telecommunications  development 

f '  . 

*rhe  advent  of  the  PAL'APA  system  in  the  region  opens  a 'large  range  of 
possibilities  for  applications  for  domestic  as  well  as-  for  intra-regional 
comutuB^lcations.  ^Expansion  of  telecomamrtkications  tq  both^  ryral  and  remote, 
are^s  «is  hampered  by  the  unavaila}?ility  of  a  cost  Effective  system  while  the 
intensiveness  of  rural*and  remote  telecommunications  development  is  largely 
constrSiried  with  the  absence  o^f  a  getle^l  technical,  solution.    A  sateljlite\ 
cOTomuRi^cation  system  has  potential  capability  to  face  these  challenges  and 


\ 
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this  capability  will  be  dynamically  increasingc^as  the  cpst  ot  both  space- 
segmfint  afed  ground-segioent  decreases  with  tiqj^.  _  ^ 

The  characteristic  of  «ost  Insetlsitivity  to  distance  in  a  satellite 
conununixaFtion  system  enables  it  t,o  provide  intra-regional  communication  ser>- 
vices  for  essentially  tjie  same  cost  a^^or  ^mestxc  applications.    A  lower/ 
rate  tariff  patt;ern  is^thus  encoui'aged  arid  the  growth  of -intra-regional  ^  ^ 
traffic  will  be  stimulated.  ^  '  ■  '  \> 

As  a  general  concept^^c  applications,  the  P,ALAPA  system  may  be       "  * 
employed  j:o  provide  services  on  links  where  utilization  of  terrestrial^system 
is  t^latively  expensive^    The  PALAiPA  s^stem'*an3  the  terrestrial  system  com- 
plement each  other  to  constitute  a  high  qVi4lity  and  reliable,  regional  tele- 
communication network ^  capable  of  meeting  the  present  and  future  requirem&nts . 

^ural  and  Remote  Are^s  Telecommunications 

*         ,  "       '     '  '\ 

.In  addition  to  recogniJjt>n^of  telecommAinication  .reguirements  for  rui 
aceas^  the.ASEXN  region.^  characterized  by  its  mountains  and -archipelagcrs 
has  many  r^mot^  areas These  are*  of  tan  strategically  located^  along  interf-*^. 
national  waterways.    Others  are  tbe'vast.  plantations^  iq^dustrial  operations/ 
such  as  oil  fields,  mines  and  lumbering,  local  government  offices  and  security 
posts.    These  activities  are  by  their  nature  isolated but  their  demand  for 
good  telecommunication^  is  als6  ^recognized.  "  ^ 

The  existing  rural  and  remote  areas  telecommunication  networks  in  the" 
ASEAi^  region  consiat'^mainly  of  open-wire  linss^  HF.and  some  VHF  radio  systejas^" 
the  choice  depending  on  dist'ance»  terrain^  geographical  conditions  anc|  secu- 
rity,   Th^e  facilities  provide  telephone,  telex  or  telegraph  services  to 
connect  these  areas  to  tj\eir  respective  parent  town.  .        ,  ^ 

^hen  there  is  a  need^for  video  program  distribution,  wide  band  trans- 
mission facilities  are  required.    These  are  extremely  e3q)ensive  when  provided 
by  terrestrial 'transmission  means.  'This  requirement^ is  easily  met  by  STs,n  ^ 
whi6h^  can  be  equipped  with  TV  receive  capability  at  ve-ry  low  co^t.    It  is    '  # 
intere^sting.to  note  eXf^ejience  in  Indq^esia  wher^ /there  is^  tendency  for 
people  whb  liv^  in  rural  and  remote,  areas  to  demand  television  ihore  J^b^n  ^ 
telephony  service^    This  is  reflecte^L^in  the  number  of  TVRC^  stations  iijstalled 
or  being  planned.     It  is  noted  that  fulfilling  this  need  fl^s  sevepM  infra-  ^ 
structural  and  development  benefits^  however^  so^pe.poss^Jjle 'fiegartiflLVe  ^f  fects  ' 
might  ariSe  and  need  to  be^  avoided.  ^ 

A  general  solution  to  rural  and  remote  area  requirements  may  be  the 
utilization  of  low  cost  Sfs .    C6st^  esti^tes*  for  an  ST  capable  of  trans- 
mitting and  receiving  several  voice  channels,  are  about  $2Q,000  per  station. 


*Albert/L.  ,Horley",  *'The.  Prospects  for  Rural  Telecommunications  Via 
Satellite,'*  presented  at  a  workshopiOn  space- Telecommul^ication  Systems^ 
Indonesia  National  Institute  of  Aeronautics  ana  Astr^'onautics,  Jakarta,' 
March »  1979.      ,  ^  * 


}    *  ^     *  ' 

in  quantities  of  lOft.    It^also  appears  that  ground  stations  costing  $10,000 
or  less  can  be  expected,  in  the  late  1980 '  s .  ~Sucll  costs  would  be  vef^  com- 
petitive, even  with  narrow^band -terrestrial  facilities.    An  ST  offers 
several  attractive  features;  '  »  / 


1,    General  solution  for*niral  and  r&mote    areas  tele- 
communication 'development  . ^        ^  j  , 
2»    Low  cost                                             ^  ^ 
^    j         3.    Easy  installation  ^         ^  ^      ^  ^  ^ 

I         4.  *  Good  quality  telephony, ,  telex  and^telegrlTuhy  trans* 
^  '   mission  . 

5.*.  TV  reception  capability,  and  - 
^  6.    Flexible  accommodation  to  traffic  growth,  ^ 

Based  on  the  above,  it  is  expected  that  the  future  rural  and  remote  tele*- 
communication  network  will  witness  a  significant  expansion  in  the  use  of 
STs,  ^  "       ^    *  '  . 


Border  Conimuni cations 


A  large  , proportion  of  ASEAN  iiatit>nal  boundaries  .occurs  within  the  seas 
and  along  international  waterways .    There  exists  in  many  locations  centuries- 
old  affinities  between  people  who  now  find  themselves  separated,  not  only 
by  water,^  but  also  by  the  "modern^'  national  state  concept.  Community 
interest,  from  a  traffic  view  point,  is  also  cfeated 'by  commercial  activities 
and  security,  purposes  as  well  as  the  personal  relationships  vhi<^h  exist 
between  people  living  in  neighboring  areas.     Intercojinecting  such^  border 
sites  wo         depending  on* the  respective ^natiorial  routing  conf iguratfeh  and 
switching  hierarchy,  include  a  satellite  hop  to  the  transit  j^enter  in 
country  A,  utilization  o^  terrestrial  subcable  or  an  INTELSAT  hop  to  country 
B,  antT  finally^  terrestrial  service  Gr  another  ^domestic  satellite  hop  to  the 
'^destination.    Such  needless  sys/ems  loading,  inefficiency  hnd  potential  cir- 
^  cult  degradation  are  obvious.    Direct  *'intern^ticmal"  paths  are  heeded. 
Utilization  of  STs  to  access  PALAPA  at  bqrder  sites  provides  a  technical 
solution  which  may  (?on3ume  less  resources  than  the  4)ropess  of  reacfiing  the^ 
agreement  required  to  Implement  suck  stations. '  <^ 


InJtra-Regional  Communications  \ 

A  regional  satellite  ^communication  system  can  be  viewed,  as  consj^sting 
of  several  domestic  satellite  sub-systems.    Each  of  th^se  networks. contains 
a  ntpb^r  of  ground  stations  vhicji  link  large  cities  and  whic'h  are  also 
spread  into  the  rubral  and  remote  areas^    Communication  for  border  areas, 
discussed  above,  represents  a  stat4;C  solution  in  an* area  where  dynamics  are 
needed.    .Interconnectivity  between  afty  stations,  accessing  the  PALAPA  sys- 
tem should  be  an  available  option  in  ippeting  regional  telecommunications 
traffic  requirements.    The  difficulties  which^may  arise  due  to  utilization 
pf  more  than  one  satellite  can^e  solved  by  dbordinated  regional  planning 
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incruding  optimum  trse       terrestrial  facilities^  *hare  available #  and  the 
judicious  placement  o£  sedond  small  antenna^s  at  certain  sites  to  handle  this 
t-hin  route  traffic*    Where  regipnaiL  stations  access  the  same  jatellitOt 
intra-regional  coiAmunication  capabi}.ity  is  [only  a  matter  of  <lhannel  expan*- 
sictfr-c5T  the  ground  ff«gmentt  thus  the  cost  will  , be  minimized'.  ( 

In  the  establishment  of  intra^regional  colIlIlunications^  coordination  with 
INTELSAT  is  required  tO/ avoid  technical  anf}  significant  economic  harm  So  the 
INTELSAT  global  syi&tem.    This  coordinaCiotx  prooe^  has  been^concluded 
favourably^  i     ►       .  '       \  /     ,       ^  ^        -  ^   ,  '  ' 

r  Submaritfe'-Cable  "Back-Up     *     ,      .  "  -     ^  ^  - 

The  , growth  of '  submarine  cajsle  systems  in  the  region  will  provide  large  ' 
capacity  trunks  to'  interconnect  international  centres,  i.e-  Bangkok,  Jakarta, 
Kuala  Lumpurt  Manila  and  Singapore  -    As  th,i^  trafi  tfis^grpwst  consideration  of 
a  back*-up  system  is  necessary.     InterYi^tibn  of  submarine  cable^service  may  ^ 
take  some  time  for  restoratio^^ep^nding  on  the  avai^aljllity  and  the  distance 
of  the  maint'enance^ship  from  that  fau^  locatioa..   As  the' ttaf fic  inci^ea^St 
interruptions  may  not  b^  tol^r^ble  an^  the  need  for  a  back-up  system  may 
develop  -      *  ;      '     .    ^  ^ 

A  cost-ef£ectiye  back-up  system  could  be  provided  by  PALAPA,  considering 
that  each  international  centre  has  (or  will  have)  an  existing  ground  station 
operating -with  PALAPA  already.    Theyadditi'onal  cosf  for  such  capability  lies 
mainly  in^the  exp^lnsion  of*  equipment  at  ground  stations  and  tail  links^ 

Utilization       a  satellite  to  restore  service  oHj^ng- submarine  cable 
--ooitage^^b^gan  several  months  afte^r  the  launch  of^the  first  commercial  commu- 
nication Satellite,  Early  Bird,  in  1965*    Reitoratdon  of  ca^le  service ^via 
satellite  increased  in  the  years  following  Early  Bird-  ^ 

In  this' Configuration,  the  P^flSPA  system  would  temporari^ly  carry  traffic 
^   of  the  submarine!  cable  system.    It  i«  therefore  assumed  that  ijiTELSAT  would^ 
not  cons^dei;  that^^tich  circumstance  caused  her  economic  harm.    Howeverj  for- 
mal cQordin^aWon  wibi*-5JiTpLSAT  must  be  conducted  in  tjie  future  if  this  con^ 
figuration  is  planned  to  be  implemented*        ,  ^  ^ 

■     •■  .  .      ■    y' ' 

ASEAN  UTILIZATIOjJ^  OF  PALAPA  ^  -         '  ^ 

.  ^  w      [  ,  - 

'  '  Since  the  establishment  of  ASEAN,  regional  cooperation  has ^infcreased 
Tapidly."   Ifict'eas^ng  Iffterests  and  actiyities  are  reflected  b^  several  ^cqm-  ' 
mitt^es  whith  have  been  formed  such  as,  ASEAN  Committee  on  Trade  and^Xourism, 
on  industry,  minerals  and  eliergy,  on  transportation  ^nd  communication,  Th^ 
ASEAN  Ban^  Council,  and 'the  coiranittee  on  Food,  A^iqulture  and  Fishery.  All 
coniQitt^es  are  subdivided  in-fco  a  number  of  Sub-conimitteea  and  support* 
the  existing  working  groups  v^ich  perform  technical  studies. 
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Aside  from  the  above^  there  are  various  organizations  of  specific  char- 
acter, such  as  Tbfe  ASEAN  Automotive  Federation^  The  Rubber    Industries  ^ 
^Associati^on  of  South  East  ASEAN  Natipns,  etc/  Cooperation  in  the  field  of 
telecoBmtinicatioits  Is  discussed  in  the  Su^b-Committee  on  Posts  and  Telecommu- 
nications .  ^  ? 

* 

/ 

Considerations  on  ASEAN  utilizat^n  of  PALAPA^ 


Coj^iderations  on  ASEAN  utilizaj^ 


When  the  decision  was  made  to  adopt  domestic  sat^Jflite  ser^iice  for 
Indonesia>  it  was  soon  realized, th^t  the  spacecraft  beajj  would  cover  not  only 
the  area  of  Indone^a  btrt  also  the  area  of  neighbouring  countries*    In  pa*- 
ticular^  attention  has  bee^  giv^en  to  meet  the  i%quirements  of^^ther  member 
countries  of  ASEAN,  in  an  effort  to  support  cooperation  for  regional  develop- 
ment. 

A  pre-feasibility  study  of  an  ASEAN^  Regional  .Satellite  Communication 
System  was  first  initiated  in  Mani^la^  in  November  197A,    The  study  anrived 
3t  the  preliminary  finding  that  there  is  a  need  to  provide  satellite  commu- 
nication for  domestic^  intra-regional,  maritime  and  aeronautical  applications 
among  the  ASEAN  countries ^    At  a  subsequent  Tneetingj  h^ld  in  Singapore  in 
December  1975^  the  working  grou^  concluded-  that  an  alternative  to  meet  the 
requirements  for  an  ASEAN  Regional  Satellite  System  is  db  expand  the  PALAPA 
system,  *  -  -  *  ^ 

^  - 

A  study  groug  convene'd  in  Bandung  ^Indonesia)  in  June  1977  to  explore 
the  possible  utilization  of  PALAPA  for  regional  applications.    The  meeting 
discussed  among  other  things,  that  any  future  development  of  PALAPA  should 
bear  the  objective  of-  achieving  an  ASEAN  Regional  Satellite  Communication 
System.  -  '  '  '  ^  .  ' 

To  further'"stfedy  whether  the  second  generation  ^iALAPA  ^an  satisfy  the 
border  and  domestic  teleeficamunication  requirements  of  ^e  ASEAN  region,  a 
working  group  of  'senior  technical  and  econojjic  experts  l^^  teiecbn^nunications 
met  in  Jakarta,  in  July  1978.      ^        <    ^      .  ^    ^  "  ^  ^  - 

*^  * 

The  working  group' anticipated  the  acMon  needed  to  be  taken  after  the 
exhaustion,  date  of  the  second  generation  PALAPA,  considered  the  development 
of  other  i>ide  band  jfacllitiefe ;  reviewed  the  terns  and  conditions  for  the  use 
of  PALAPA;  studied  other  forms  of  participation  in  the  use  of  t-he  regional^ 
satellite  communication  system;\and  reviewed .  t^^e  applicab*le  provisions  ^>f 
IHTELSA%>Agreement  on  the  use  of  aomestic  satellite  for  intra-r^giohal 
communication.  \ 

Coordination  withlNTELSAT  ^  '         ^  .  ^ 

•  -  *  * 

Pui:sua/6t  to  Article  XlV(d).  the  INTELSAT  Agreement,,  coordination :be- 
tween  meiii^irs  of  ASEAN  and  INTELSAT  has  been  conducted,  concerning  ^e  com- 
patibility o'f  PALAP^-B  and  the  INTELSAT  system*  The  m^in  puuposest  of  coor- 
dination as  contaih^d  in  the, Article  XlV.(d)  ok  INTELSAT  Agreement,' are; 


To  ensure  technical  compatib?.lity  between  t+ie  two  systems  * 
To  avoid  signif  icant^^onomic  harms  to  ,the  global  ^system 
of  INTELSAT. 


Article  XlV^d)  was^  applicable  as  PALApA-B  is  intended  to  carry  a  part  of  the 
intemationa^traf f ic  within  the. region.     If  PALAPA-B  were  intended  for 
c}om^'sti«  applications  only>  Article  Xl^(c)  would  be  applied  instead  of 
Article  XlV(d),    In  this  case^  economic  aspects  are  not  considered^^  only^ 
technical  compatibility  assessments  are  applicable,  .  L 

\ 

The  Fourth  Extraordinary  Meeting  of  the  INTELSAT  Assembly  of  Parties  was 
held  in  Manila^  ^Philippines  in  April  1979,    The  meeting,  decided'  to  accept  the 
conclusion  of  The  Board  of  Governors  of  INTELSAT  tha,t  PALAPA-B  is,  technically 
compatible  and  \iL±h-  not  cau^ei  signi  f  icant  economip  harm  to  the  global  system 
of  INTELSAT.  '  ,  -       '  ^  ^  ' 

One  of  Intelsat  consi^erati6ns  in^  assessing  econ&h^  aspects  is  the 
fact  that  PALAPA-B  is  proposed  to  carry  international  ^traffic  between  ASEAN 
countries^  originating  or  terminatinR  only  in-retftbte  areas  wher|  it  would  not 
be  economic  to  use  wideband  faclliti-es  to  access  INTELSAT  eartji  static^ns. 
Therefore^  traffic  betveen  such"  int^rqationa^ centres  as  Jakarta*  Bangkok* 
Singapore^  Kuala  Lvimpur  and  Manila^^ould  tiat  be  affected,*  ' 

Progress  Toward  ASEAN  Utilization  of  PALAPA 

^Several  milestones  have  been'  reached  toward  realization  of  the  concept 
of.  utilizing  the  PALAPA  system  fo' domestic  servi^ces,    The^e  are: 


-  The  Philippines;  \ 
'     \  ■       *  ^  '       ,  ^ 

Domsatphil  of  The.  Philippines  haS  leased  l*il/^  transponders, > 

,  effective  January  1979,    Eleven  earth  stations  are  already 
operational  in  the  system,  \      ^    'r  . 

'  .  .■  ' 

-  Halaysi*aj^  *     ^  .  /  ^ 

A  Leased  Agreement  for  PALAPA  space  segment  ciapacity  was.^s^ned 
on  ^pfVugust  <1979,    Malaysia  will  utilize  1  transponder* 

reive  on  July  1980,  .'  '  ^  '  '  -'o 


effe 


-  Thailand:  '     '   ^  ^ 


A  Memorandum  of 'Unders^tandlng'fljetween  the  governments  of 
Indonesia  ^and  Thailand  lias  been  signed  on  3  March  1979, 


As  regai^^  border  communications  between  Indonesia  and  the  Philippines, 
1  at  the' Meeting  ofc  th4WorKi^ig  Group  on  Philippines— In(Joriesia  Border  Commy- ^ 

nications,  held  at  Qukzon'City,  Philippines  *  in  July  1977>  it  was  foind 
^that  the  PALAPA  system  is  the ' practical  way  to  t>rovid^  Vel;^able  circuits  fc 
border  cQmmurficatipni  between  Davao.  City  in,  the  Philippines  and  Menado*  ^ 
In^'onesia,    ^Provision  f or *f acilities  at  both  the  Davao'md  M^Dado  e^rth 
stations  had  been  discussed  ^t-the  subseqypsrft  meeting?.    The  Philippines  is 


further  considering  the  use  of  the  Zamboanga  earth  station  to  proylde  simi- 
lar circuits  to  Menado,, 

Border- communications  between  Indonesia  -  Malaysia  are  planned  for 
several  links: 

Kuching  (ftalaysia)  *  Eont;tanak^  (Indonesia) 
Tawaou'   (Malaysia)  -  Nunukan/ Tarakan  (Indonesia) 
Melaka    (Malaysia)  -  Pakant^aru  (Indonesia) 

4 

'/ 

Border  communications  ^on  several  locations  in  Indonesia  to  Singapore  are 
being  considered.  ^        .  -  *  ■ 


5*      CONCLUSIOtj  A 

^        The  details  cited  above  point  toward  several  conclusions.    One  Is  the 
similarity  of  .needs  among  developing  countries,  in  particular, . improved 
telecoinmunications «    All  the  ASEAN,  members  have  such  needs.    One  of  the 
member  states,  Indonesia,  has  taken  a  step  in  establl>|^lng  a  domestic  satel- 
lite system  which  is  also  applicable  in  satisfying  many  of  the  regional  tele- 
communication needs « 


In  the  ASEAN  context^  the  region  has  many  other  similarities  whicK  point  , 
toward  a  common^ solution.    The  world  beneath  us^  as  defined  by  the  geology 
and  geography  of  the  region,  has  provided  a  common  earthly  platform  beneath 
our  feet.    Considering  surface  features^  the^imilar  topography  has  socialized 
our  peoples  along  parallel  paths  and  our  broad  seas  have  been  used  for  cen- 
turies as  an  avenue  of  commerce,  fhus  further  intermingling  our  cultures. 
The  atmosphere  around  us  brings  similar  bles3ings. 

Finally  we  share  a  common  open  sky  wherein  PALAPA  brightly  shines, 
Harnes^i^g  this  energy  on  a  regional  basis  is  therefore  only  natural. 

If  these  thoughts  seem  to  be  more  philosophical  ,than  technical,  I  would 
like  ^o  note  that  we  in  Asia  also  derive  some  satisfaction  in  seeing  a  con- 
clusion which  considers  our  total  environment,  whicJi  is  harmonious  in  all  . 
aspects,  not  based  solely  on  fiscal  considerations.    Profits  are  desirable 
but  are  ^not  always  paramount « 

At  this  point,  I  would  hasten  complete  my  conclusion.    PALAPA  ha^  on  a 
national  scal^,  done  what  would  otherwise  have  taken  even  greater  resources 
of  time,  money  and  human  activity  to  accomplish  terrestrially.    The  space 
segment  exists^  and  an  improved  satellite  is  in  process  of  provision.  The 
PALAPA ^system  already  provides  servicg  to  isolated  places.    Lease  service, 
both  domestic  and  regional,  exists  ^nd  is  being  e^pand^d.    PALAPA  has  yhe 
capability  ttf  serve  as  back-up  for  regional  submarine  cable  system/    It  is 
complementary  t6  other  communication  means  and  capable  of  providing  a  high 
quality  and  reliable  regional  network.  .  /  " 
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A  fringe  benefic  provided  by  PALAPA  is  the  cooperation  it  has  ^stimulated 
in  the  area  of  regional  development,  bringing  together ^-peojJles  and  promoting 
peace  and  prosperity  through  its    ASEAK  coverage.    As  regional ' latent  and 
•suppressed  demands  are  met,  new  needs^  for  telecommunication  services  can  be 
expected*    The  overall  effect  will  contribute  towarcl'improving  the  standard 
of  living  throughout  the  area,  evolving  a  uniform  standard  of  development 
and  will  enable  all  natfbns  in  the  region  to  progress  together. 

^.  -  ■  ■ 
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ACHIEVING  APPROPRIATE  SATELLITE  -  ■ 

SERVICE  IN  THE*  PACIFIC  ISUNDS 

John  Witherspoon 
San  Diego,  California       '  ,  ^ 

,  Abstract 

The  time  may  be  right  for  the  developmenfe^of  an  appropriate  satellite 
communication  service  for  the  Pacific  Island  nations.     If  such  a  service  is 
to  become  a  reality,  it  should  be  affor/dabl^  and  based  on  the  genuin€ 
requirements  of  th^  people  concerned.     Involvement  of  one  or  more  major 
nations  will  also  be  necessary  in  order  to  make  the  total  system  viable. 

\  . 

Genuine  progress  in  any  field  requires  the  right  resources,  the  right 
people,  and  —  at  least  eqtfally  'impor^iapt  —  the  right  moment  in,  time,  We 
may  be  approaching  cha^t  necessary  combination  in  the  long  and  sometimes  dis- 
couraging effort  to  achieve  appropriate  satellite  commurication  service  in  - 
the  Pacific  Islands.     ^  ^ 

To^dt^fine  terms:    the  focus  of  this  discussion  ^s  communication  satel- 
lite service  for  they  small  Pacific  Islan(^  nations,  although  it  is  recognized 
that  the  hardware^  wh^ch  provides  that  service  might  also  render  similar  or 
different  service  to  other  entities  with  other  requirements.    Furthermore, *^  , 
the'speciflc  institutional  arrangements  must  be^ worked  out  by  the  pairties 
who*  ^re  directly  affected,  and  no  forecasts,  ijropo^als,  or  othet  second  guess 
ing  arrangements  will  be  found  here. 

Some  principles  toward  such  a  development  might  be  inforder.  First, 
while  the  system  as  ^  whole  may  need  economic  assurances  ftom  one'or  more  of 
the  major .nations,  the  Pacific  Island  service  should  be  designed  for  afford- 
ability  by  small  islanfl  countries/  A  nation's  telecommunication  service  is 
too  important  to  exist  at  the  whim  of  another  natibn's  grant  prpgrams. 
Secbnd,  the  service  should  be  based  on  the  total  requirements  of  the  peop:j,6 
for  whom' the  service  is  intended.    It  is  useful  but  insufficient  to  have  good 
telephone  service  between  capital  cities- .  A  good  circuit  to  Washington  or  ' 
Sydney  or  Paris  can  be  a  fine  thing,  but  it  can  hardly  compare  in  value  to 
reliable  communication  with  remote  villages  or  other  islands  irr. one's  own 
or  neighboring  cduntries^  particularly  in'tipies  of  sickness,  or  natural  dis- 
aster.   As  operating  principles,  then,  it  seems  reasonable  to  seek  (a)  an 
affordable  service  that  (b)  is  designed  to  respond*  to  the  requirements  of 
the  usfers.  '  *  *  ^ 

How  might  these  requirements  be  determined?'   The'/statement  of  requirer 
ments  must  be  acceptable  to  the  u£;er  nations,  and  thus  the  mechanism  for 
preparing  the  statement  must  be  a  matter  for. them  to  decide.    It  seems  safe 
to,  guess,  however,  that, it  will  not  be  necessary  to  conduct  yet  another  round 
Cf  detailed  surveys  and  studies.    Quite  a  lot  is  knpwn^'about  present  Pacific 
Island  communication  systems  and  problems/*  Traffic  w^ll ^certainly  increase , 
when  appropriatje  facilities  exist,  but  projecting  tlie  curyes  for  increased 
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announced  ac  che  UNESCO  Twentieth  General  Conference  "a  major  effort  to  apply, 
the  benefits  of  advanced  commutiicaclons  technology  "  specifically  comm^jni-  , 
cations  satellites       to  economic  and  social  needs  in  the  rural  areas  of 
developing  nations."    So  tfhere  are  threfe  major  reasons  fof^a  U.S.  agenda  of 
support  for  Pacific  Island^  satellite  servicer*  firsts  f orma]s,^esrponsibil ities 
in  the  arfia^  secondj  che  recognized,  interdependence  of  nations Vnd  the  recog- 
nition-of  telecommunications  as  an  important  mutual  resource;  and  third j  a  > 
historical  commitment  to  help  others  realize  che  benefits  of  che  cechnology. 
Ocher  nacion^s  may  have  ochei;  agendas  tha^  lead  co  the  same  conclusion  for 
support  J  and  it  would  seem  reasonable  to  welcome  interest  from,.m^ny  quarters. 

For  che  U<S.  che  Pacific  Islands  sacellite  development  would  be  a  continu- 
ation of  work  begun.  ^  No  organizacion  in  che  yorld  has  done  more  co  advance 
che  technology  o^  s,atellite  communication'than  Jthe  American" 'epafre  agency,  sfnd 
with  its  user  experimentation  programs  on' ATS-1  and  -2 ^  ATS-6j  and  CTSj  NASA 
and  other  agencies  of  the  U.S.  government  have  specifically  provided- for  pro- 
grams of  experinfentation  by  developing  nations  as  well  as  by  domestic  U.S, 
user  groups.    One  result  of  this  experimentation,  ccmibined  vith  the  oper- 
ational experience  of  IncelsaC  ajid  ,che  Indonesian  system,   is  cHat  a-  realistic  ' 
definition  of  a  Pacific  Island  service  is  probably  within  reach. 


In  consideting  that  mix  of  experimentation  5nd  operational  experience, 
ic  'wpuld  be ^easy  ~^  but, unwise       to  assign  too  little  iWeight  to  che  experi- 
mentation, particularly  tbac  conducced.on  ATS-1  ^nd  ATS-3.    Thanks  to  the  work 
of  Martha  Wilscm  and  her  colleagues^  the  importance  of  ATS7I  and  ATS-6  in 
Alaska  is  well  documented  and  well  known/    Not  yet  so  well  known,  but'  perhaps 
no  les^ 'important  in  che  long  runj  is  che  role  of  ATS-1  in  providing  ess^ential 
linkages  within  pne  of*  the  world'sf^truly-  international  universitieSj  *the 
University  of  the  South  Pacific ^  Which  has  headquarters  in  Suva  and  a  consti- 
tuency -  in  a  dozen  nations  of  that  region  of  the  Pacific.    AnJ  when  many 
'  people  in  the,^Islands  think  q|  satellite  communicationj  they  tlrtfen^  of  PEACE- 
SATj  the  long-running  ATS-1  expe^riment  t)iat*has  provided  informal  and  formal 
narrowband  networks  ojter  che  Pacific  for  many  years^"  Why  have  several  experi- 
mental networks  — ^primarily  voice  ipetw'orks^  of  uneven  <^ali^       been  so 
popular  with  their  us&rs  over  the  /ears?    Some  ol^^ervers  have  jumpejd  to  the 
conclusion  that  even  a  simple  satellite  like  *ATS-^i  will  b^  popular  it  it's 
free.    To  think  that*  is  to^miss  the  point. 

*  *,  ^  *  ' 

The  real  answer,  howevetj  is  nearly  as  simple,    ATS-1  isjpopular  because 
it  works.     In  the  old  Quaker  phrasej  it  speaks  to  the  condition  of  those  who 
use  it.     In  fact  it  "is  not  free:    while  N^SA  provides  the' circuit  time  ac  no 

'chargej  the  tef^mina^  equipment  must  be  provided  by  the  user3,  Jllsignal.of 
success  is  that  even  in  many  areas  where'  money  is  veny  hard '  to  fin<f  there  is 
enpugh  for  the  simple ^  rugged reliable  ATS-1  earth  station,  with  ^ts  off-the- 
shelf  ,parts  arft  miniriral  power  requirements'^    It  doesn't  provide -video^  but 

"most  of  us  don't  lieed  video  for  most  thtngs  anyway.    What  it  does  provide  is 

simplej  reliable  voice  communication j  ra^n  or.  shinej  as  loifg  as  the  generator 

, works  and  the  electronics  don^t  get  too  wet.    ;         '  ^  ^ 

It  '  >  ^ 

It's  no  wonder  r'Wien,  -  that  -che  fans  ot  AfS-1  (and'  its  relative  A,TS-3) 
are  finally  forcing  a  closer  look  at  requlremen^,  and  ic 's -hearcening  cov 
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'see  signs  of  a  more  flexible  approach  by  Intelsat^  or  the '  statement  by  Edgar 
Griffiths  oi  RCA  about  regional  networks  that  really  are  taf'lored  to  the 
ireqTtiTfements  of  their  users.  *         '  , 

L 

Suppose  a  wprkiijg  group  were  to  draw  upon  the  experience  j  wisdom>  and 
dreamy  of  the  Pacific  Isl^nds^  preparing  a  solid  consensus  list  of  require- 
'ments;  and  suppose  a  working  system  were  to  result.    What  sort  of  system 
mignt  it  be?    That  which  follows  is  no  more  thart  a* first  guess>  presented  in 
order  to^encourage  thought  about  the  actual  requiremerRS  and  fhe,.proper  system" 

'        In  this^  hypothetical  sysDemj  the  list  of  requirements  will  be  broad  but 
not  very  flashy.     It  will  include  voice  communication  l>etweeiT  villages  and 
islands  as  well  as  between  countries;  it  will  include  voice  maritime  aPS 
aeronauC*cal*communications;  it  will  include  provision  for  facsimile  and  .s low- 
scan  video  where  "they  are  required.    And  it  will  have  full-motion  video  for 
tnose  areas  that  have  the  requirement  and  can  bear  the  costs  for  origin<itiQnj 
■  transuiission^j  and  reception. 

It  is^  easy  to  see  that  the  resulting  hypothetical  system  would  be  based 
on  eartn  stations  that  are  as  simplej  rugged>  and  inexpensive  as^tiie^^  can  be 
made,    'Services  would  be  offere<i  on  a  triodular  planj  starting,  with  the        "  .* 
simplest  voice  communication."  Perhaps  a  very  small  itiland  country, could 
start  with  one  audio  channel j  a  party  line  connecting  its  islands  and 
villages*     For  international  trafficj  simple  connections  should  be'possible 
via  existing  international  systems^  p^erhaps  an  Intelsat  port  serving  that 
countty  or  a  region.  '  "  , 

Thre^  very  simplest  ^arth  station  would  be  jor  .r^ceive-^only  ataxiio,  and  ^ 
part  of  the  hypothetiical  system  it  sefems  reasonable  to  include^^  system-wide 
audio  cl\annel 'Operating  2A,  hours  a  day*  to  provide  regional  weather  jorecastSj 
natural  disaster  warningSj  etc.  in  the  major  languages  of  the  Paci£ic.  Some 
system  administrative  traffic  ar\ii/ te<ihnical  tesJt  signals  may  be^ut  on  this 
channel,  too.  .One  value  of  this  channel^  in  addition  to  the  information 
transmitted^  would  be  that  the  village  earth  stat^tfi  operator  can  always  know 
whether  his  receiver  is  healthy.  *     /  _  ^  * 

'  •  '  •  \ 

Countries  which  have  greater*requirementSj  'either  immediately  hr  durftc^g 
the  life^  of  the  systemj  could  of  course  add  modules  of  mq^  sophist~icat^ci  V^^' 
expensive  service.      ^    '  .       *  ^  , 

Is  such  a  service  practical?    In  candorj  nobody  knows  for  sure.  Small^ 
Inexpensive  earth  stataof^s  generally  imply  largej  expensive  satellites. 
Jrequencies  as  desirabiX^a^  those  used  for  ATS-J^app^rtntly  will  ijo't^  be 
available.    Total  syst:envbosts  deptend  on  the  total  load^of^the  ^stemj  and 
thaD  in  turn  depends  on  carT?5,ers  and  customers  beyond  the^Pacific  Island*^ 

'  .  On  the  other  hand,  it  is  clear  thiL^h'e  nations  of^  the  PaciCLc  Islands, 
like  emerging  nations  everywherej  recognize  the  importance  of  telecommuni' 
cation.    They4cnow  that  thay  must  have  appropriate  communication  systems, 
and  they  know  that  it  is  the  industrial  nations  that  have  the  teciinology.j  the 
systemis  expertise,  and  —  until  rjDW,  ^t  least)  —  international  command  of 
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the  frequency  spectrum*  ^  ^-       .  , 

Perhaps  most  important »  there  is  a  recognition  by  the  Island  Nations 
and  by  the  .major  powers  that  none  of  us ^can  take  back  the  200  years  since 
Captain  Cook  sailed  these* waters.     For  betfer  or  for  worse,  we  live  together 
in  cHis. century  on  this  planet.    That  does  not  mean  that  we  all  must  be 
aii^e;  it  does  mean  that  appropriate  telecommunication  iS"  a  common  fundamental 
need. 

How  will  this  need  be  satisfied  among  the  Pacific  Island  nations?  Some 
possibilities  have  been  suggested  here .     Perhaps  the  next  step  should  b^  the 
development  of  that  consensus  statement  jof  requirements.    A  useful  signal  / 
from  the  U.^t  and/or  other  major  powers  would  be^a  modest  grant  t^i^^ffS^^^'^J^ '  ^ 
permit  interested  Island  nations  to  confer,  establish  their  mechani^^i*^ 
stating  requirements t  and  eventually  conduct  informed  negotiationSi-«r 
service.     It       gratifying  that  there  haive  been  informal  expressions  cff 
serious  interest *by  a  number  of  parties.     It  may  indeed  be  true  that  the 
right^^resources,  the  right  people^  and  the  right  moment  in  tim«  are  at  hand. 
Now  the  task,       to  be  certain^that  the  opportunity^doesn't  get  away.  That 
t^sk  ia  the  responsibility  of  every  person  who  shar^^-±Ji^  "vision  of  a  truly 
useful,  appropriate,  affordable  telecommunication  ser^/lce  for  the  Pacific 
Islands. 
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I  Large  Scale  Data  Comn^nicatlDn  System 
Using  Packet'  Switching  Network 

*  Teruyqshi  Kawai  And  Yutaka  Makita    ^  , 

Nippon  Telegrapft  it  Telephone  Public  Corporation  (NTT) 


^  ^    Abstract  ,  ■ 

This,  paper  describees  an  outline  of  a  large  scale  data  communication  system 
using  packet  switching  network^  concepts  for  selecting  ^nd-  utilizing  the 
packet  switching  network^  and  several  points  concerned  w^ith  syst^  design. 


Introy^uction 

This  system  is  intended\^o^urnish  an  on-line  real  time  service  of  employ 
nent  insurance  and  employment  information^  etc.    Data  terminals  are 
installed  in  750  places  throughout  Japan  and' c^ter  system^  is  installed 
in  TcJkyo.  ^  ^  ,  * 


A  packet  switching  network  is  used  for  connecting  between  data  t^rminaj-S 
and  the  center  system.  '  This  commercial  puljlic  packet  switching  ^services* 
developed  under  NTT  auspices,  is  scheduled  to  cut  over  in  1979. 
This  system  replaces  the  current  system  which  the  Ministry  of  Labor  has 
initiated  in  1964.    *  ^  c 

'  ■*  ' 

Now^  the  design  and  development  of  this  system  is  Implemented  by  NTT  unde 
the  guidance  of  Ministry  of  Labor.    The  installation  of  t^ie  Large  Scale 
Front  End  Processor  (YeP)  anjj  ^ata  terminals  is  carried  out  by. NTT.  > 

System  Outline       '  "      ^     ^  < 

2*1    System  Configuration  .        r  '  . 

This  system*  as  shown  in  Figure  1,  consists  of.d^ta  terminal  ^ 
^equipments,  FEP  and  several  Host  "computers  (HOST)* 

2,2    Center*  Equipments 

(1)    FEP  &  Host  Roles  /  ^      ^  ■  , 

The  center  equipments  consist  of  several  Hosts. 

FEP  roles  are  a^'  follows:  ^ 

,1)    Message  swit3tM.n^  betweeriHfta  terminals  and  s^yeral  Hosts. 

2)    Message  collection  afid  distribution  -for  data  terminals  or 


Host. 


lG-1 


J 


packet  Swltchlnff 
Networlc 


F  ^  P 


2400/ 
.4800b/a 


2400/ 
40OOb/fl 


Remote  I/tf 


(256KB) 


fig,  I      SyetaB  Conriguratl^ah 


3)  Message  accumulation  in  case  of  data  terminals  or  Host 
^troubles ,  ■  ^  ^ 

4)  Communication  with  packet  switching  network  and  data 
terminals, 

w 

HOST  roles  are  as  follows:' 

♦  ■ 

1)  Job  processing*  such  as  employjpent:  insurance  or  employment 
information^  etc , 

*  *  ■ 

2)  Updating  data  base, 

3>    Communication  vith  FEP, 
(2)    FEP  Hardware  Configuration 
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FEP  forms  a  duplex  system*    One  is  for  on-line  service  and  the 
other  is  for  the  standby  set  and  batch  processing,    FEP  facility 
equipments  are  DIPS  (Dendenkdsha  Information  Processing  System), 
FEP  consist^  of  Communication  Control  Processors  (CCP), 
Gathered  Magnetic  Disc  Pack  Units  (DPU) #  Magnetic  Tape  Units 
(KrU)»  Magnetic  Drums  (DR) ^  Line  Printers  (LP) »  Card  Reader  (CR)» 
Coinputer  Connecters  (CCN)  •    Major  hardware  units  are  duplexed  to 
obtain  sufficient  system  reliability",* 


2.3  Data  Terminal  Equipment 

In  this  system*  data  terminal  equipments  are  Optical  Character 
Reader  (OCR)*  Printer  (PR)»  Window  Machine  (WM) »  Line  Printer  (LP) » 
Display  (DISP)»  and  Terminal  Controller  (TC)  .    ''Remote  l/O  terminal 
(R  I/O)"  system  at  little  traffic  places  is  utilised  for  efficient 
use  of  communication  lines  and  saving  cost  of  TC» 

2.4  Network  Configuration 

In^  this  system^  packet  swit<;iiing  network  is  used  as  communication 
lines.    Communication  speed  of  terminals  Is  2,400  b/s  of  4t800  b/s 
in  proportion  to  traffic.    Data  terminals  are  connected  with  the  ■ 
Packet  Multiplexers  (PMX)  which  are  installed  at  seven  large  cities 
(SappoJTOt  Sendai^  Tokyo*  Yokohama*  Nagoya*  Osaka*  Fukuoka)  * 


30^ 


Communication  speed  of  FEP  is  48  k  b/s  •    FEP  is  connected  wU^ 
Packet  Switch  (PS).    In  addition  to  packet  switching^  lines*  Uased 
circuits  of  1*200  b/s  coinmunication  speed  are  used  between  TC  and 
R  I/O, 

Network  conf igutation  is  sl^own  in  Figure  2, 
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Concept  for  Selecting  Packet  Switching  Network 

In  this  system,  the  reasons  of  selecting  packet  switching  network  ai^^  as 
follows:      ^  *  ^  ' 

(1)  The  volume  of  traffic  per  terminal  is  comparatively  little/ 

(2)  -750  Terminals  are  located  throughout  JapaQ^ 

(3)  Distance  between  terjninals  and  the  center  is  far,  because  the 
center  is  located  at^^kyo, 

(4)  -  Massage  length  is  relatively  short,  ^ 

(5)  The  number  of  communication  lines  connected  with  the,  center  is 
few  because  of  using  high  communication  speed  (48  k  b/s), 

^(6)    Many  of  line  concentrators  or  multiplexing  equipments  are  not 
r\ecessary  which  reduce  network  cost. 


(7)'  Delay  time  in  packet  switching  netwdrk  is  little,^ 

For  reference,  the  comparison  of  several  network,  systems  -     -  packet 
switching  network,  circuit  switching  network'and  the  leased  circuits  - 
is  shown  in  Tible  1,  v  / 

/       \      T       ^  ^  '  \  —  ^ 

'Utilizing  of  Packet  Switching  Network  -  , 

The  utilization  of  packet  switching  network  in  this  sys'tem  Is  sho^  in 
Table  2',  '  '     .         ,  . 

■  '   *  f  *  .  '  - 

4.1  Terminal  Mode  ^ 

Terminals  in  packet  switching  network  are  classified  into  Packet 
Mode  Terminal  (PT)  and  Non  Packet  Mode  Terminal  (tJPT) ,    PT  has  the 

 ^  function  of  assembling  or  disassembling  packets,  NPT  do^as  not  havB 

that  function,  ^ 

It  was  discussed  to  determine  that  the  tS'inninal  mode  in  this  system 
f&    is  PT  or  NPT»  which  uses  High  Level  Data  Link  Control  CHDLC) 
protocol.    The  reasons  of  selecting  PT  are  shown  as  in  Table  3, 

4.2  Selection  of  VC  or  PVC 

T  . 

Virtual  Call  (vC)  .and  Permanent  Virtual  Circuit  (PVC)  are  Jbasic 
service  in  packet  switching  network.    It  is  possible  to  connect  with 
any  terminal  in^C  mode,^tSfcugh  it  iS  necessary  for  cgll  establish- 
ment packets  such  as  Gall  Request,  Call  Accepted,  Clear /Request,  etc 


TabXe  X,    Comparison  -  Network  Configuration 


Item 

(Sj^stem  Character) 

Packet  Switching 
Network 

^Circuit  Switching 
Network 

Leased  circuit 
(Conventional 
ne  twork) 

^  Relatively  little 
traffic 

Fit 

Relatively  fit 

Unfit 

Short  4Message 

Fit 

Relatively  fit  Unfit 

Long  distance  from 
terminals  to  center 

'  Fit 

Relatively  fit 

Unfit 

'  Kumber  of  line 
connected  with 
center 

Few 

.Relatively  many 

 i  

Many 

'  

Communication 
lines  cost 

Inexpensive 

Relatively 
Expensive  - 

Expensive 

(Ratio  of  cost)  ***  * 

(0,6) 

(oX 

(1) 

Interface 
specification 
(Network  protocol) 

Complex 

*  Simple 

Simple 

Error  control 
in  network 

Providedj^ 
between  fiodes 

ilone 

♦ 

None 

Transmission 
delay  time  * 

Present  \ 
(little) 

*  None 

None 

***  This  comparison  is  based  upon  the  following' assumptions . 

(1)  Message  ,lervgth  about  128  Byte 

(2)  Traffic  ^abojut  10^  transactioiv/year 

(3)  Number  of  terminals  — -  370  ' 

'  /  ^  '        .     '  .  •  ' 

(A)    Concentrators  and  multiplexing  equipments  are  used  ia  case 
of  the  ^eased  circuits. 

(5)    Tariff' (unfixed).  ¥0.7  1.0/pactet 
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Table  2.    Utilization  in  this  svsCem 


Item 

DaCa  Terminal 

FEP  (Center) 

Communication  speed 

2,400/4,300  b/s 

*A8  k  b/s 

Number  of.  lines**  ^ 

370            ;  6 

^         .Physical  coifdi^ion      ]     ,      IS  2110          j         IS  2993  * 

Electacal         Electrical  condition 
and  physical 

V.2S           i      *  "  V.35 

protocol 

Connected  circuit 

V.24 
(X,21  bis) 

'    ■  v!35  ' 
■/     (X,21  bis) 

 —  — —  7  ^  

I- *  . 

I(ink'  control  protocol 

f  HDLC-BA 
(X.25  LAP-B) 

HDLC-BA 
(X.25^LA?-B)  ' 

daCa 

NeCvforit  control                       ,  , 

Cransmisslor. 

protocol 

X,25 

X,25 

NuBiber  of  logical  channels 

2500 

2500 

TeriQinal  node 

.  PT. 

Connection  mode 

■ 

'     pvc        i  .  pvc 

Table  3,    Comparison  -  NPT  and  FT 


4 

Item 

NPT 

PT 

Comments  \ 

Utilization  of  logical 
channel 

Impossible 

* 

* 

Possible 

* 

Simultanous  commui\i- 
cation  with  several 
terminals 

FEP  software 

Relatively 
many 

^  Little  , 

FEP  most  communi- 
cates xrf-th  several 
l/O  at  same  terminal 
simultaneouslv 

Terminal  contreller 
software 

 )-~  

Equal 

Equal 

¥ 

Interface 
specif ica^ion 

Flexible 
(HDLC  only) 

Restrictive 

User  can  design 
protocol  fra^e 

Flexibility  of  protocol. 
In  future^ 
(Standardization) 

Flexible 

Res^trictive 

Communication  cost 

Relatively 
expensive 

Relatively 
infexpensive 

According  to  tariff 
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The  other  han^s,,in  PVC  mode  the  connected  , terminal  is  always ^ 
specified  wh^  a  calling  terminal- calls  rl&quest.    Therefore,  it  is 
not  necessaryVor  call  establishment  paQkets.-^ 

In  this  system,  PVC  mode  is  selected  as  shown,  in  Table  4,  ' 
Table  4,    Comparison  -  PVC  and  VC 


Item 

.PVC     "  . 

VC- 

Co^e  n^ 

 1  i  

Correspoyidence  of 
LCN  to  terminal 
I/O 

Simple ' 

* 

Complex ' 

Correspondence  of  LCN  to 
terminal  I/O  changes 
\whenever  call  Is  estab- 
lished. 

Therefore,  FEP  software 
is  complex* 

Iri  PVC  that  correspon- 
dence is  not  necessary 

Diagnosis  of  communi- 
dation  linfss  or 
terminals  from^  ' 
^  center  side  (FEP)  ^ 

Difficult 

System  design 
concept  op  using 
conununi cation  lines 

Same 
 ^  ^ 

New 
design 

>Design*toncept  is' the 
same  as  concept  using 
leased  circuits 

Message  e:<change 
from  a  terminal 
to  another 
terminal 

Impossible 

*■ 

Possible  , 

*  '             '  ' 
In  this  system,  message 
exchange  is  dealed  with 
FEP.        >^  ' 

4)- 


A. 3    Logical^Channel  *  . 

^    /      .  . 

.  iiogicai  Channel '  (LCN)  can  be  used  in  PT,     In  this  system,  many  LC^Is  , 
correspond  to  terminal  I/O  devices  because  FEP  software  and  TC  . 
'software  can  be  simplified*  ' 

4.4/  Optional  Service  Facilities 

/  '  *  ' '     '      .  "  ^ 

There  are  many  service  facilities  of  packet  switching  network  surch 

/    as  Direct  Call,  Abbreviated  Address  Callirvg,  Clo'^ed  User  Group, 

Line  Identification,  Lump-sutir^enter  Payment,  et^,        -   -      *  % 

/       Those  services  except  Lump-sum  Center  Payment  are  not  necessary  in 
#*this  system  because  "PT**  and  "PVC**  is  selected* 
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5*    Software  Design 


/  5.1    Protocol  riier^rchy^  , 


\ 


1^ 


(l)^Li'nk  contr^l^protocol  *  '  ^ 

Link  control  protocol  is  High  Level  ^Control  ?rocedure*tHDLC--BK 
X,;^)  between  network  and  terminals, 

-  .      *  ■  V 

(2^    Network  control  protocol  •  ^ 

This  protocol  is' packet  transmission  procedure  (X.  25)  ,..1.  OT, 
PR»  PNrRQ*       packet,  etc.  ^  '    "  \ 

(3)   .Application  level  protocol  *^  -  - 

This  proto*col  is  formed  in  this  system,  and  consists'^of  iolXo^" 

ing  Items :  ,  ,  *     ^  ' 

*  »      ^       ^       '  ,  .  .  U 

1)  Message  length  ,  "  * 

2)  Send  sequence  number  of  mess^jge  ^each  I/O) 

3)  -  Terminal  number  ,  ;  ^ 

*  "a 

U)     Input  or  output  identifier   -    ^    ^         ^  ^  ^ 

5)  Message  kinds    inquiry,  message  exchahge, 

,  message  collection,  message  dlstribxitlon,  c'oiiua^n^*  etc. 

6)  TC-FEP  <;otitrol  command  .  ^  ^ 

*    a)    System  cdntrol  command         call  reques^t:  .(TC     -1/0) , 
TC  start  and  terminacion,*  center  on-line  start  Snd 
termination,  etc.  *      '  ' 

b)    Recovery  control  commands  t —  FEP  restart,  Hb^Tt  failure 
■  *  and  restart,  etc.  *  ^         -  ^       ^'  "  ^ 

7)  Detail  kinds  of  >lessage^  ;  . 


(4)    Text  control  information  and  text 
s^ip  nuni)er,  format  control*  etc/ 
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5*2   .Several,  Points  on  System  Design 


(1)  Message  Loss  Recovery  ^ 

Uessage  loss  recovery  is^  important  item  on  system  design, 
mror  recovery  technology,  such  as  transmission  error  control 
(,,,HDLC),  packetUoss  recovery  and  packet  flow  cOTVtrol 
fEnd-tO"End  control)  #  is  carried  packet  switching  net^rork.^ 
However,  packet  loss  in  packet  switching  network  is  occured 
extremely  little.    Moreover,  In  case  of  terminal  (TC  or  J/O) 
and  center  (FEP  or  HOST)  failures,  messages  are  possibly  lossed, 

^'    .  '     ■  ^ 

In  or(^r^to  recover  loss  message  ,^  Sequence  number  Is  gived  to 
messages  in  the  application  protocol  of  this  system, 
(Ref,  5,1  Protocol  Hierarchy)  j 

(2)  Diagnosis  of  Cocimunication  Lines  or  Terminal  Troubles 

Cotnmunication  Lines.  betweet\?EP  and  TC  we  not  connected 
directly  in  packet>switchlng\network.    ^llietefor?  ^system 
designer  no^st  give  care  to  the  diagnosis  and  the  judgement 
of  communication  line  and  terminal  troubles, 

,     The  function  of  "Remote  Loop  2"  which  is  provided  by  packet  * 
switchi^g^netwdrk  Is  very  useful  tool*    This  fuction  is ^ 
that  by  looping  physi(;ally  at  DCp#  the  message  (E^  packet) 
which  the  center  (PT)  sends  to  the  terminal  via  packet 
,    switching  network,  returns  to^-the  center  (PX)  again. 


(3)    Sending  Failure  Message; 


Many  terminals  are  installed  in  tjiia  system.  Therefore*  It  i 
necessary  to  s^nd  failure  or  recovery  messages  from  the  cente 
to  *all  terminalsV^  failure  of  PEP, 

Conclusion  *i  ^ 

r  ^ 

This  system  service  is  scheduled  to  Cut  over  in  1981,  At  presept,  des 
and  development  is  continued/  The  following  various  system  tests  are 
scheduled , 


ign 


Data  terminal    ^'v     Packet  switching  network, 
FEP  Packet  si^tching  network, 

Data  terminal  FEP  or  HOST,  etc-.  '    .  * 
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STANDARDISATION  OF  PROTOCOI^  FOR 
PACKET  SWITCHED  DATA  NETWORKS 


r 


-Philip  T*  F*  Kelly 
British  Post,'  Office 
London  t  ^gland  " 


I  Abstract  ....  * 

■f 

The  International  Telegraph  and  Telephone  Consultative, Committee  (CCITf)  * 
issued  its  first  Recommendation  (Rec  'XS?)  relating  to  Public  packet 
switched  data  networks  in  1976*    In  198o'the  CCITT  is  due  to  ratify 
several  more  important  i^ecommendations  which' will  enable  a  woV^ld  wide 
standardised  packet  switched  data  service  to  be  impiwuented* 
f 

The  various  Recommendations  issued  are  referred  t;o,  but  particular 
j;^ference  i^  made  to  the  efforts  of  the  various  common  carriers^  who  are 
implementirfg  or  planning  to  implement  packet  switobed  data  services**  to  ' 

iTeye  a  common  sub-set*  df  protocols  which  viill  apply  on  all  networks 
wherever  they  are  implemented  and  which  should  thus  ease-the  problems  of 
interwor^ing  and  the  connection  of  customers  to  the^e  'new  pubHc  networks* 

Evolution  of-Pac^ket  Switching  ,  '  " 

'  s  '  _-  ' 

^Packet  switching  involves  the  handling  of  discrete  blocks  of  information 
an.d  switching  then\  as  entities  in  a  series  of  steps  across  a  network  i 
fyom  sender  to  receiver.    The  earliest  proposals  for  a  packet  switched 
system  were  the  result  of  a  study  into  a  combined  voice  and  d^ta  network 
which  could  continue 'to  function  even  if  some  switching  nodes  were  made 
inoperable  due  to  ^nemy  action  Whilst  the  application  of '  the 

concept  of  packet'  switching  to  combined  voice  and ^non-voj^^  services  ^ 
generally  in  a  military  environment  is  now  once  a^ain  being' actively 
pursued*  the  greatest  progress  has  been  in  its  application  for  data  *  , 
communications  in^a  business  environment*  'S- 

The  best  known  of  the  early  packet  switched  data  networks  were  those  of 
the  Advanced  Re^'search  Projects  A^ncy  (ARPA)  (2)  in  tfie  USA,  and  of  the 
National  Physical  La1)oratory  (NPL)  (3)  in  tiie  United  Kingdom  whose 
networks  were  brought  into  service  in,1969  and  ,^1975' respectively* 
Because-of  the  interest  raised^by  these  and  other  research  based  n^t*rforks 
the  British  Post  Office  (BPO)  decided  in  1971  to  implement  in  conjunction 
with  its  customers  a^  publi'c  Experimental  Packet  Switched  Data  Service 
(EPSS)  Due  to  the  lack  at,  that  'time  of  apy  recognised  standards  for 

a  public  network  considerable  efjTort  was  made  by  the  BPO  to  include  in 
the  network  design  as  many  possible  varients  a&  were  feasibl^e  and  to 
include  interworking  facilities  to  the  switched  telephone  and  telex 
networks  to  enable  simple  non-intelligent  terminal^  to  obtain  low  cost  ^ 
access  to  host  computers*    Full  maintenance  >  networV  manageiirent  and 
billing  facilities  wei*^  also  incorporated*    For'vaisious  reasons  delays 
were  inevitable  and  the  service  based  in  effect  on  seven  nodes  was  not 
eventually  brought  into  commercial  use  until  early  1977*    By  this  time 
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,  s^eral  other  common  carriers  had  also  decided  to,  introduce  piiblic  ^acket;^ 
^^itched  data  services  ^nd  by  early  ^198o  network-a  in  the  USA,  Canada, 
France,  Spain  and  the  United  Kingdom  will  be  in  full  operation, together  " 
yith  a  network  -  EURONET  (5)  -  covSling  the  nine  member  countries  of  the 
European  Economic  Community  (EEC)*  ■ 

In  December  1978  the  first  inte^^nationaj:^  packet  switched  data  service 
outside  N»  America  was  pp'enfed  lijoking  the  n^works.  in  the  USA  (Telenet* 
and  Tymnet)  with  the  United  Kipgdom's  (IP§*J  which  itself  will  be  ^ 

^  connectecf'to  the  national  service  PSS  which  is  to  supersede  EPSS  in' 
March  198o»    Other  international  links  are  also  'expected  to  be  established 
during  I9B0  including  the  linking  of  EURONET  to^K  America  and  by  I98U  a 

,  worlfi  wide  packet  switched  data  service  'seems  now, to  be  a  realizable 
objective*     \  '    ■     ■  '  ,  . 

The  Need  for^  Standards  '  ^  ' 

The  key  to  the  interconnection  of  any  telecommundLcations  serv^fe  on  a* 
international  basi^  is  the  establi*shment  at  an  early.^stage  of 
internationally  Agreed  standards  or  Jiecommenfiations  %s%they  are  genierall^^ 
known*    These  Recommendations  need  to  define  not  only*the  s^ervices  ajid 
facilities  to  be  provided  but  also  the  methods  to  be  used? to  set-up  and 
clear-down  calls,  the  routing  ^f  traffic,  the  charging  principles  to^t^^t- 
adopted,  the  nimiberiiig  plan  and  network  interworking  rule^  for  both 
teirestrial  and  satellii:e  links*    The  actual  Recommendations  aaCidetermined  ^ 
b^  the  CCITT  need  ta  be  impleijiented  by  each  and  every  common  carrier  *if  a/^ 
world  wide,  as  distinct  -  from  a  national  service  is  to  be  implemei>ted»    "  [ 
Unlike  the  telephone  and  telex  services  a  wide  range  of  terminals  c^n  be  u 
*  connected  to  any  data 'service  ^nd  this  thus -necessitates  Betjommendation^ , 
being  established  for  the  interfaces  b*etween  these  terminal's  and  '      ,*    .  * 
individual  networks*    These  intjerface  Recommendatipns  are  gener,ally.  tHe 
most  difficult,  to  finalize  since*  they  involve  not-  only  the  conpon  carriers* 
but  also  the  datja  processing  industry  and  the  International*.Standards  , 
Organization  (ISOO*.  To  help  resolve  responsibilities  in  the  interface  ■ 
area  the  CCITT  has  issued.  (6)  Recommendation  A20  which  defines  the     ■  , 
responsibilities  of  the  CCITT  and  other  intej^national  organizations  for 
the  standardisation  of  data  transmission*  ^  , 

Whilst  standards  for  public  packet  switched  data  services  a^e  essential 
if  international 'interworking  is  to  be  achieved  it  is  equally  true  that 
standards  are  also  necessary^to  enable  information  to  ,be  exchangesd 
between  data  terminals  once  a  "call**  has  been  established*  Unlegs  these_  ^_ 
latter  standards  can  be  defined  then  the  amount  of  traffic  flowing  and 
the  patten  of  traffic  could  l^e  "Effected  leading  to  possible  l^eductions 
in  revenue  to  the  common  carrier^;  'Progress  in  this  area  neJsds.to  be 
such  as  to  ensure  that  future  computer  s^ystems  conform  to*stai>dards'  to 
a  sufficient  extent  to  permit  a  variety  of  types  of  intercommunication 
between  such  system^  irrespective  of  a  particular  system  suppll^*  This'^ 
concept  i^  known  as  *'Open  System  Interconnection*'  whereby  any  computer 
program,  terminal,  or  user  may  meaningfully  intercommunicate  with,  any  ^ 
other.    Studies  are  proceeding  in  both  ISO-and  the  CCITT  the  approach 
^eing  firstly  to  defihe  a  general  model  which  would  be  Application  and 
^  implementation  indeperidant  and  then  secondly  to  agree  Recommendations  for  ^ 
specific  applications**and  system  components  which  would  be  implementation 
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dependent,  in  conformity  with -the  genferal  structure  of  the  model-.  The 
ISO  has  identifi^  a  7-16vel  stru^Jture  (7)  for  tjie  full  definitiuiin  tif 
user-to-user  oolmnunications  tl^ough- a,  switch)^  ^mmimi cations  network  and^ 
this  i©  shown  In  Fig,  1  •  .      ■    '  v 
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The  Evolutidn  of  Standards  *  '  ■ 

.Within  the  CCITT  Recommendations  are'  ratififed  or  amended  at  the  end  of 
each  Plenary  Period  of  four"  years.    The  first  Recommendations  relating 
ttir  Packet^Switched  l3ata*Service^ 'were  agreed  in  1976  (8)  *and  published 
in  1977-  ^  In^ortant  Reconmiend  at  ion's  issued  at  that  time  wet*^  those 
relating  to:-  \  '     ^  ■  ■ 

User  Clasees  of  Se'rvice  -  X1 

%        ;        ,        User  Facilities  ■         ,  -  X2 

Irrterface  for  Packet  Mode  Terminals  t         ,  - 

^  '^"^^     Hypothetical  Reference  Connections    -  X92 

Network  Parameters  X95 

Call  Progress  Si'gnals   ,  X96 

Th^  etctual  issue  of  these  standards  depended  to  a  great  extent  on  the 
efforts  of  those  common  carriers  namely  Bell^  Canada^  IV^nch  P-T/P,,  BPOV 
J^eieitet'  and  MTT  (J'apan)'who  were  at  that  time  inqiletnenti^g  or  had  ' 
'imFple«§nt^  t'^blic  packet  Switched  data  networks  aiu^o  the  work  of  the 
''CQI^  Special  Rapporteur  -  flalvar  .Bothner-By  of  Nox^Ik^  In.  the  normal 
^'spjJ^it;  of  ;cC>*Operation  found  within  the  CCITT  many  c^^romises  had  to  be 
;;iaade  Jbo  reacb  agr.eement  ltfl;Lich  in  the  ca§p  of  the  BPO  meant  the  fiPSS 
j>rotocol^"^b^ing  abaiidjoned' as.  non-standard  and  in  the  case  of  other  carriers 
'necessitat^ing"^ major  modifications  to  implemented  or  planned  systems  which 
■  *  ^  r  ■       f  ^  fi. 


in  some  cases  delayed  their  opening, 

Within  Europe  an  added  impetus, was  given  to  the  standardization  of  packet 
switched  data  services  wit^  the  deci-sion  by  the  Commission  of  the  "EEC  to 
place  a  contract  collectively  with  the  nine  C6hiinunity  based 
Telecommunications  Administrations  for  a^packet  switche^d  data  network, 
EUROKET,  to  enable  userg  within  the  Community  countries  to  gain  low  cost 
access  to  scientific,  technical  and  socio-economic  data*    One  of  the 
stipulations  in  the  contract  was  that  the  network  would  be  implemented  in 
accordance  with  international  standards,  in  so  far  as  they  were  avail&ble, 
and  would  be  enhanced  in  stages  to  keep  pace  with  future  standards*  The 
Commission  subsequently  placed  contracts  with  commercial  companies  to 
develop  user-to-uaer  procedures  for  search  and  retrieval  so  that  all  users 
might  use  the  same  procedures  irrespective  of  the  data  base  being 
accessed*  ^  ^  ^ 

When  EURONET  was  being  planned  it  was  realizeti'that  low  cost  access  would 
only  be  achieved  if  access  could  be  given  to  the  network  via  individual 
nati6nal  switched  telephone  networks  aAd  the  data  communications. group 
(CD)  of  the  Conference  of  European  Postal  and  Telecommundcalions 
Administrations(CEPT)  was  requested  to  specify  the  necessary  standards  to- 
apply  for  such  interworking*    These  standards *were  defined  as  the 
EURONET  Switching  Protocol  (eSP)  20,    Because  the  CEPT  recognized  that  a 
European  standard  in  isolation  would  not  in  itself  guarantee* a  world  wide 
standard  the  proposals,  which  in  effect  were  implemented  on  EURONET,  were 
discussed  within  the  CCITT  and  in  1977  were  accepted  as  Provisional 
Recommendations  albeit  with  some  modification.^lThe  Recommendations  ♦ 
agreed  in  19??  and  issued  in  1978  (9)  were  namely:- 


Packet  Assembly/Disassembly-^ Facilities 
Interface  for  characrter  mode- terminals 

accessing.  a'^PAD  facility 
"Information  exchange  between  a  PAD  and 

a  Packet-Mode  Terminal 


X3 

X28 

X29 


At  the  time  Recopmendation  X25  was  published  the  Level  -2  Link  Access 
Protocol  (lap)  was  based  on  one  of  the ^ High  L^vel  Data  Link  Control 
(HDLC)  procedures  which  vias  in  the  c^jjurse^  of  being  standardized  by  the 
ISO,  namely  the  two-way,  simultan'eous  Asynchronous  Response  M6de  (AIIM)* 
Subsequent  studies  within  CCITT  and  ISO  indicated  that  the  preferred  Link 
Access  Protocol  should  be  based  on  the, Asynchronous  Balanced  Mode  (ABM) 
now  known  as  LAPP'S'**    A  reyised  version  of  X^  was  .thus  iss>aed  by  the 
CCITT  in  1978  (9)  including  not  only  the  LAP^B"  version  but  also"  further 
clarification  of  other  parts  of  X25f  . 

It  is  currently  anticipated  that*EUIiONET  will  be  brought  into  line  with 
X3,  X28  and  X29  and  incorporate  LAP'*B»'  as  well  as  LAP- of  X25  by  mi<i-1980  " 
Other  networks  in  the  world  expect  to  do  likewise  but  for  some  networks 
not  yet  in  operation'only  LAP''B"  will  be  of f ered  ,it  being  recognised  as 
the  single  standard  for  future  networks* 

Because  of  the  need  to  effect  international  interworking,  standards  for 
a  world  wide  numbering  plan  and  for  ^internetworking  needed  to  be 
established  and  the  CCITT  issued  in  1979(10)  Provisional  Recommendations 
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for: 


International  Numbering  Plan  -  X121 
Interworking  between  Packet 
Switched  Data  Networks 


-  X75 


Once  again  these  are  bei^ng  itnplemented  on  EUROMET  and  on  other  networks 
as  necessary  end  their  Availability  should  expedite,  the  provision  of  a* 
world  wide  servifce*    An  indication  of  the  status  of  standards  and  , 
Recommendations  fpr  packet  switched  data  services  has  been  published  in 
recent  articles  (T^)  C12).  ^  '  ,  .  ^^^^--^V^ 

There  has  beei>  criticism  that  tl^e  standards  have  been  prepared  too  early, 
that  they  are  incomplete^  and  are  implemented  differently  on  the  various 
networks  (13)*    Some  have  even  opposed  standards  on  the  s:*ounds  that  they 
inhibit  development*    However,,  an  extensible  approach  which  does  not 
,  iiihibit  development  is  desirable  and  there  is  now  an  urgent  'need  for 
existing  published  Recommendations  to  be  finalized  as.  far  as  is  possible 
so  that  the  CCITT  can  ratify  them  at  their  Plenary  in  I98O*    There  is  also 
a  need  to  bring  existing  networks  into' line  with*  the  then  agreed 
Recommendations  and  for  new  networks  to  be  implemented  in  accordance  with 
thes^  Recommendations**    Of  particular  interest  are  the  further  defining -of 
Recommendations  X5,  X25,  X28,  X29  and^X75  by  March  of  I98O  so  that  the 
considerable  number  of  packet 'switched  data  networks  now  being  planned  ' 
can  provide  a  common  sub-set  of  facilities  and  common  standards  and  thus 
ea^e  the  problems  of  intearWorking  and. simplify  user  connection*    The  , 
current  situation  in  regard  to  the  plans  of  European  Administrations  for 
packet  switched  data  services  is  shown  in  Fig*  2*  '         '  ^ 
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Future  'frends  in  Standardisation 


liecently  several  of  the  common  <^arriers  who  have  or  will  shortly  open 
packet  switched  data  services  have  recognized  the  need  to  bring  their 
particular  implementation  of  X25  into  line  with  each  other.'  Some  of  the 
networks  were  introduced  when  feW  standards  existed- and  others  wijLl  ' 
become  operational  just  as  ^the  CCITT  agrees  revised  Recommendations  as 
can  be  seen  from  Fig.  3. 
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It  now  seems  likely' that  as  far  as  X25  is  concerned  all  network^  could 
from  early  1981 

(a)  Implement  all  facilities  designated  'E''for  essential  in 
Recommendatio'ti  X2  as  specified  in  1980*    This  could  inplude  a 
redefined  flow  control  parameter 'seleption  facility,  and  a 
throughput  class  .selection  and  negotiation  facility 

(b)  Allocate  logical  chaimei  0  for  all  single  channel  PTE's 

(c)  Standardise  all  data  fields  to  an  integral  number  of  bytes  in  length 

(d)  Offer  liAP'B'  although  some  may  not  offer  LAP 

*      ,  *  * 

(e)  '  Include  facility  and  Address  Fields  in  Call  Connected  packets  sent 

by  the  DCE         ^  ^ 

(f)  Rationalise  the  PCR)^significance  aspects  to  permit  both. local  and 
end  to  end  significance  ^ 

(g)  Implement  a  180  second  network  timeout  for  incoming  ^calls* 

Further  additions  are  also  envisaged  Vor  X5,  X28,  X29,  X75  and  X121  with  ^ 
a  view  to  their  inclusion  in  the  next  issue^of .  CCITT  Recommendations  wbich 
is  expected  to  be'^  published  in  early  1981*-  Unfortunately  however  it  may 
not  be  feasible  in  X25  or  X75  to  define  a  multi**line  operation  and  a 
Recommendation  for  this  f^SSility  may  have  to  await  discussion  in  the  next 
Plenary  Session  of  the  CcIct  1981-198*1^^  although  if  agreement  can  be 
reached  a  Recommendation  could  be  issued  iti  1981  or  ^early  1982  under  the* 
accelerated  procedure  of  the  CCITT*  - 

Conclusions 

Over  the  past  eight  years  the  CCITT  has  made  considerable-  progress  in 
the  standardization  of  Recomrnendations  for  packet  switched  data  networJcs* 
Unfortunately  progress  withi^n  the  ISO  on  user  to  user  protocols  has  not 
beep  as  fast  but  there  is  now  a  keen  interest  being  shown  in  standards 
by  users  themselves  which  could  lead"  to  user  specified  standards  which  ■ 
the  data  processing-industry  may  find  .itself  having  to  adopt* 
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"User  Applications  of  Canada's  Datapac  Network** 
by  A»M»  McMahon*  Director*  The  Computer  Corrimunications  Group* 
TransCanada  Telephone  System*  Ottawa*  Canada 


Canada  is  a  country  with  23  million  people  unevenly  distributed  throughout 
some  ten  million  square  kilometres  oi  territory*  About  80  percent  of  this 
population  is*  however*  concerttrated'within\  very  narrow  corridor  ^500  kilometres 
long  -*  but  only  200  kilometres  wide  —  just  north  of  the  Canada-U»S»  bonder* 
Besides  this  geographical  dispersion,  ther-e  are  severe  natural  barriers  to  commun- 
ications within  the  six  time  zones*  Yet  virtually  every  fjonie  and  business  in  [the 
country  is  connected  to,  Canada's  vast  .^telecommunications  network*  iThe 
TransCanada  Telephone}  System*  a  consortium  of  the  major  telephone  companies* 
has  approximately  86  million  miles  of  copper  wire  installed  and  over  52*000  route 
miles  of  high-capacity, microwave  system*  plus  advanced  satellite  communications* 
Through  The  Computer  Cohnmunicatio^s  Gfoup  of  TCTS*  Canada  was  the  first 
country  in  the  world  to  put  a  nationwide  digifaJf  data  transmission  system*  The 
Dataroute*  into  commercial  operation*  iAnd  similarly*  CCG  introduced  Datapac* 
Canada's  first  packet  switched  data  communications  network*  This  paper  describes 
CCQ's  development  of  user*oriented  packet  switched  serviQes  and  sonte  specific 
Datapac  applications*  ^  *  *  * 

The  end*users  of  data  communications  have  been  intimately  involved  in 
virtually  every  stage  of  the  design*  development*  engineering*  installation  and 
application  of  Canada*s  Datapac  packet*switching  network*  one  of  the  first  systems^ 
irr  worldwide  cdfntnercial  operation*  ^  -  ^  ' 

The  basi^c  network  and  individual  services  have  been  designed  to  meet  the 
computer-communications  requirements  of  our  customers  —  whether  they  are'  large 
government  departments*  financial  institutions*  oil  companies*  academic  or  public 
organizations*  or  businesses  in  a  wide  range  of  industries*  from  time-sharing  to 
retaiJ  shoe-sellingv  '  ^  ^    *  ' 

Datapa^c  has  been  exceptionally  successful  both  in  terms  of^he  number  of 
customers  on  the  system*  a  number  which  is  continually  increasing*  and  in  revenues 
for  the  telephone  organization  in  Canada*  the  TransCanada  Telephone  System*  This 
.  acceptance  in  the  marketplace  is  a  direct  result  of  the  dialogue  and  interaction 
with  usiers*  including  manufacturers*  every  step  along  the  way* 


We  were  anticipating  practical  user  needs  right  from  the  beginning*  when,  in 
January  1974  TCT^  first  announced  plans  to  build  an  intelligent  network  for  data 
communications*  using  packet  switching  technology.  In  October  1974*  further  plans 
for  the  network*  to  bi  called  Datapac>  were  announced.  And*  a  month  later*  the 
first  draft  6i  the  Standard  Network  Access  Protocol*  ,the  essential  machine 
language  standard  for  packet^witched  data  communications*  was  published.  This 
docurnent  was  circulated  very  widely  to  manufacturers*  users  (both  customers  and 
non-customers)*  universities*  intematio^l  standards  organizations*  carriefs*  reg- 
ulatory agencies  apd  other  concerned  of^mizations.  A  great  deal  of  feedback  was 
received  which  was  integrated  into  the  final  actual  standard. 

To  connect  loiv  volume  inquiry /response  terminals  to -data  bases*  aa.  initial 
service  called  Datapac  1000*  was  actually  in  service  from  197A  using  interim 
technology.        -         ^  ' 

During  this  period  of  development*  our  marketing  forces  were  very  active  in 
explaining  packet  switching  theory  and  the  practical  advantages  to  the  potential 
market  place*  transmitting  information  and  absorbing  data  requirements  in  a 
constant  market  research  process.  Benefits  such  as  low  cost*  with  charges  based  on 
the  amount  of  data  transmitted;  high  accuracy;  reliability;  and  the  efficiencies  of  a 
shared*  universal  packet-switched  network  were  highlighted  for  users* 


These  inherent  advantages 


of. packet  switching  technology  form  part  of  the 


decision  criteria  which  users  tal:e  ^to  accbunt  wh«&i  evaluating  data  communi- 
cations s^vices.  Because  Datapcc  is\  shared*  public  network*  this  allows  efficient 
sharing  of  facilities  over  a  much!  broader  universe  than  cfither  private  systems  or 
shared  private  networks,  in  addition*  communications  on  an  international  basis  will 
be  possible  as  public  packet  networks  throughout  the  worfd  interconnect.  And 
because  Datapac  is  built  around  a  standard  protocol*  commun^tions  between 
formerly-incompatible  systems  and  different  manufacturers  equiprfent  is  becoming 
possible.  ,   *  -  *  ^ 

Datapac  offers  a  high  degree  of  accuracy*  with  virtually  error-free  data 
transmission  as'a  result  of  three  levels  of  error  control  built  into  the  network: 

1)  The  first  level  occurs  on  the  access  line  where  the  Frame  Level  Logical. 
Interface  of  SNAP  ensures  that  user  data  from  a  SNAP  access  line  is 
transferred  to  the  network  as  error-free  as  possible.    Error  detection  is 
handled  by  a  Cyclic  Redundarucy  Check  (CRC)  field  in  the  user  data  link 
control  procedure*and  error  correction  is  handled  by  re-transmission. 

2)  The  second  level  occurs  within  the  network  itself  ^  data  transmitted  on  the 
'  intemodal  trunks  is  also  protected  by  a  CRC*  as  well  as  by  an  end-to-end 

software  checksum*  which  are  re-calculated  at  evei^f  node.    Because  the 
checksum  and  the  CRC  apply  to  both  the  header  and  the  data  of  the  packet* 
,   they  prevent  both  the  delivery  of  incorrect  data  as  well  as  delivefy  to  an 
incorrect  lo<;ation.  '  ,  . 

3)  The  third  level  occurs  in  the  end-to-end  sequential  numbering  of  packets 
within  Datapac*^  which  enables  detection  of  out-of-order  or  missing  packets 
between  source  ajjd  destination'nodes/ 


225 


lG-20 


Rates  were  filed  in  November  i976  flSrith  the  Canadian  Radio-Television  & 
Telecommunications  Commission  (CRTC)  and  other  appropriate  regional  (pro- 
vincial) regulatory  agencies*  DatapaoServing  Exchanges  (DSEs)  were  established  in 
53  Canadian  communities  across  tm  country  to  provide  a  nationwide  intelligent 
network*  "  / 

In  our  assessment  of  the/Canadian  computer  communications  environment, 
the  order  of  our  priorities  detenrnined  the  development  of  specific  packet-switched 
network  services*  First  of  all,  we  wished  to  provide  basic  access  to  the  network  for 
intelligent  terminals  and  computers  with  X*25  capabilities*  At  the  same  time,  we 
wanted  to  offer  Datapac  access  for  the  large  body  of  asynchronous  terminals*  We 
identiiied  a  later  requirement/  to  reach  the  retail  a^nd  point-of-sale  market,  which 
includes  electronic  cash  registers  and  many  other  terminal  devices*  Because  of  the 
massive  population  of  3270-type  terminal  users,  this  was  a  key  candidate  for  a 
packet -switched  network  service,  as  was  the  overall  remote  batch  market*  ^ 

yThese  are  the  martlets  we  initially  identified  as  important  in  Canada  they 
atte^rpbably  significant  in  other  countries,^  too*  Now,  Vll  describe  how  we  have 
iimeoDatapac  services  to  meet  the  needs  of  us^rs  in  those  areas* 

The  first  two  packet-switched  services  were  called  Datapac  300Q  and  3101* 
Datapac  3000  allowed  intelligent  devices,  such  as  computers,  to  be  connected  with 
J^h^  network  by  -  lyieans  of  the  SNAP  protocol,  -  compatible  with  X*25,  the 
internatiortally  approved  protocol  for  accessing  packet  switching  networks* 

The  other  initial  service,  Datapac  3101,  connected  non-intelligent  asynchron- 
ous teleprinter-type  te^^miDals  to  the  network  by  means  of  a  Network  Interface 
Machine  (NIM)  which  supplies  the  intelligence  to  packe^ize  data  for  transmission 
over  Datapac  to  the  appropriate  computer,  and  depacketize  return  data  traffic  for 
presentation  to  the  terminal* 

Both  services,  even  before^  commercial  implementation,  ^ere  being  used  by 
actual  data  users  iri  internal  field  trials  by  Bell-Northern  ^ieseal^ch  and  Bell 
Canada's  Corporate  Systems  GWRanization  fCSO),  one  of  the  largest  computer 
facilities  in  the  country*  ^  -  ^ 

The  network  was  officially  available  on  a  commercial  basis  when  Datapac 
rates  were  finally  approved  on  June  1^,  1977*  Of  course,  CCG  had  been  working 
with  variojis  organizations  for  some  time,  with  trial  installations  operating  for  a^ 
number  of  data  customers* 

For  these  lir^t  customers  and,  in  fact,  for  all  potential  users,  .the  reduction  in 
data  communications  costs  by  up  to  70  percent,  depending  on  usage;  and  system 
configuration,  is  one'of  the  very  attractive  benefits  of  D^tapac*^  This,  along  with 
the  assured  accuracy  and  reliability,  has  allowed  organizations  not  prevltHisly  data 
users  to  get  into  computer  communications  economically  for  the  first  time*  And"  it 
has  enabled  other  sophisticated  customers  to  develop  innovative  new  applications 
of  computer  communications  for  their  company  or  for  their  clients. 


'  ^Network  reliability  is  always  another  prime  customer  Mnsideratioft  For 
Datapac,  TCTS  has, an  availability  objective  —  which  we  are  meeting  —  of  99*80 
percent*  This  is  a  result  of  (a)  standby  equipment;  (b)  the  provision  of  alternate 
routes  through  the  network;  (c)  sophisticated  network,  monitoring  and  control 
systems  (made  economically  feasible  through^  sharing);  (d)  the  intelligence  of  the 
network  which  can  monitor  its  own  performance  and  correct  instances  of 
deterioration     often  before  the  user  is  affected* 

*  To  maintain  this  high  level  of  performance,  a  National  Data  Control  Centre 
in  Ottawa  provides  network  surveillance  for  .Tr^nsCanada  Telephone  System- 
^  member  companies  and  is  manned.24  hours  a  day,  7  days  a  week*  Datapac  network 
surveillance  responsibilities  of  the  NDCC  include  alarm  surveillance,  network 
controrand  software  changes^  which  are  accomplished  through  the  use  of  the 
National  Control  Centre  Node,  a  unique  node  within  the  network*  All  alarms  and 
billing  information  are  collected  in  this  node  and  transmitted  to  the  host  computer* 
I  . 

Early  on  in  our  planning,  we  recognized  that  incfustry^riented  and'appli- 
cation-specific  systems  were  becoming  increasingly  important' to  the  user* 

High  on  our  market  priorities  list  was  the  retail  environment,  an  industry  with 
extremely  high  data  communications  potential  because- of  the  pervasiveness  of 
individual  terminal  outlets  right  down  to  the  consumer  level*  By  allowing' 
Electronic  Cash  Registers  (ECRs),  ECR  concentrators  and  other  point-of-sale 
devices  like  credit  check  pads  to  access  the  packet  switching  network  and  tie  into  a 
host  computer,  a  data  communications  service  would  have  real  business  value  to 
the  organlzaions  involved*  " 

,  Acc9rdinglyt  we  developed  Datapac  3201,  an  access  service  supporting 
buffered,  pollable,^asynchronous  terminals  operating  under  fhe  ISO  poll/select 
asynchronous  transmission  line  protocol*  It  uses  NIMs  to  link  these  terminals  to  the 
network,  ,with  no  special  hardware  or  software  required*  The  link  t>etween  the 
Datapaf  network  and  the  host  computer  is  provided  by  Datapac  3000  service* 
Typical  on-line,  real-time  applications  of  Datapac  3201  include  data  collection  at 
the  point-of-sale  for  retail  accounting  control,  inquiry/response  systems  for  credit 
verification  and  inventory  control*  Terminals  supported  include:  NCR  28/125  ECRs 
NCR  751  digital  concentrator;  NCR  724  ASCII  Communications  Interface;  TRW 
423^,  ^235  &  ft236  ASCII  Comrpunications  Interface;  NCR  2150  series  of  POS 
terminals  and  NCR  726/255  POS  syster^*  ^ 

For  some  smaller  firms  —  such  as  a  florist  chain  Unking  several  locations  via 
the  network  —  which  were  involved  in  field  trials  of  Datapac  3201  service^  this  was 
an  entirely  new  venture  in  data  communications*  For  others,  it  was  an  enlargement 
at-existing  capabilities  and  a  chance  to  gather  and  u^e  management  data,  such  as 
inventory  information,  in  Tnore  of  a  real-time  fashion*' 

;  ■  ,  ■  V 
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Similarly,,  at  this  time  we'  introduced  another  application -spei^ic  service 
which  was  intended  almosXjsxclusively  for  the  consumer  loan  industr^v  Called 
Datapac  3203  in  our  numbering  scheme,  this  is  arv  access  service  supporting 
buffered,  pollable,  asynchronous  terminals  operating  under  an  enhanced  IBM 
mod  n  transmission  line  protocol,  .linking  the  terminals,  to  the  network  through 
NiMs.  .  '  ' 

*  "      ,     ,^  * 

One  of  the  realities  of  computet  communicatibns  in  Canada  is  a  direct  result 
of  our  geographical  position  and  economic-social-politica!  interrelationship  with 
the  United  States.  The  existence  of  multinational  corporations  and,  companies 
doing  business  in  both  countries  dictates  the  necessity  for  a'  great  deal  of 
transmission  of  data  across  the  border.  And  data  user§^  our  marketplace,  *to 
fulfill  their  organizational  goals,  require^ efficient  international  computer  commun- 
ications services  which  take  advantage  of  the  latest  technology  —  packet 
switching*  ^  .  ^  > 

/  ■  '  ^   .  ;  . 

So  we  developed  appropriate  hardware,  software  and  standards  which  would 
alio*  interconnection  between  Datapac  and  packet  switched  networks  operating  in 
the  U*S-  In  January  1978,  TCTS  filed»rates  for  connection  with  Telenet  and 
TYMNET,  interconnection  which  allowed  subscribers  in- more  than  100  cities  in  the 
U.S*  to  access  host  computers  and  terminals  in  55  'Canadian  Datapac  Serving 
Exchanges.  The  key  to  the  linking  of  these  packet  netwo'rks  was  the  acceptance 
and  implementation  of  agreed-on  international  standards ''based  on  the' already*- 
ai^proved  X.25  protocol*  .  / 

^  Datapac/Telenet  and  Datapac/TYMNET  were  the  first  commercial  link/ngs  of 
X,25  packet  networks  although  we  had  achieved  this  tJefore  on  an  experimental 
basis.  We  are  now  wprking  with  other  overseas  carriers,  through  Teleglobe  Canada, 
the  Crown  corporation  chartered  tq  provide  ^overseas  telecommunications  services, 
to  introduce  links  between  Datapac  and  European  packet  switched  networks. 

Datapac  International  Service  to  Hawaii  is  now  available  through  your 
DASNET  packet  switched  network,"^  provided  by  the^Hawaiian  Telephone  Company 
through  a  direct  connection  to  Telenet  in  the  continental  U»S»" 

It  was  estimated  that  there  were  approximately  i3;fl00  3270-type 
terminals  operating  in  Canada,  used  widely  in  private  line  applications  such  as 
insurance  networ^ks  for  p<^cy  and  claims  processing,  the  financial  industry  fop 
credit  verification  and  manufacturer  dealer  networJi<s»  So  from  a  strategic  view 
point  we  felt  there  was  a  real  market  demand  fpr  a- Datapac  service  for  these 
terminals*  Certainly,  the  large  population  of  327^0-type  terminal  users  also  wanjted 
to  achieve  the  cbst,  performance  and  flexibility  benefits  of  packet -switched 
facilities  without  costly  "private  ^ystem  implementation*  '         .  * 
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Our  Datapac  3303  access  serviqe,  introduced  in  February  1979,  allows  3270- 
type  data  terminals  {using,  the  Binary  Synchronous  Communications  Protocol)  to 
access  host  computers  over  the  national  network*  This  would  include  support  of 
terminals  like  IBM  3270,  CCG's  own  Vucom  2,  Courier  270/275  and  Sycor  290. 

Typical  applications  achieved  an  average  response  time  of  three  seconds, 
which  made  Datapac  3303  very  attractiVe  to  users  with  response  time-criticaP 
requirements.  ^  ' 

In  addition,  the  average  3270  user  would  experience  savings  of  around  30%, 
with  some  users  saving  up  to  t^5%  over  existing  private-line  systems. 


For  example,  on  one  Inquiry /response  and  data  entry  type  of  application  for  a 
typical  TCTS  customer,  a  manufacturer  in  16  locations,  the  cost  for  a  Datapac  3303 
system  was  $16,072  —  versus  $21,?*6  using  a  traditional  digita(  service  —  a  saving 
of  27%.  Similarily,  a  time^sharing  provider's  network  configuration  using  Datapac 
3303  was  $13,^36  —  a  32%  saving  over  the  estimated  $19,712  cost  via  private-line 
data  facilities. 

. 

Both  Datapac  3303  and  our  most  recently-announced  service,  Daftapac  330*, 
are  very  important  access  services  designed  for  specific  applications  in  the  high- 
volume  synchronous  remote  batch  and  data  collection  market.  Datapac  3304 
provides  support  for  multi-leaving^HASP  remote  job  entry  terminals  and  computers. 
In  addition  to  addressing  the  immediate  needs  of  specific  existing  terminals  (  ^nd 
users),  the  related  interfaces  provide,  access  to  packet  networks  for  many  other 
synchronous  intelligent  devices  such  as  mipicomputers  performing  ^ata  collection 
or  file  transfer  fuhftions,  .  . 

Because  of  this,  considerable  dialogue  was "  carried  out  with  potential 
customers,  manufacturers,  other  network  providers,  ^  f ront^end  sup'J>liers  and 
software  houses.    Items  addressed  included  the  ^iterface  protocol  specifications 
and  how  eDd-to*end  status  and  control  information  should  best  be  handled  by  the 
network  and  the  user. 

As  described,  we  have  designed  and  introduced  a  variety  of  packet-switched 
data  communications  services  over  Canada*s  Datapac  nfetwork,  keeping  in  mind 
not  only  the  technical  possibilities  but  a^^lso  how  any  technological  improvements  in 
computer  communications  would  be  put  t<3i  practical  use  by^data  users.  To  bring 
this  into  down-to-earth  terms,  let  me  give  some- specific  examples  of  Datapac 
applications  by  lirms  in  greatly  divergent  industries  and  with  completely  different 
needs.  * 

,  Kinney  Shoes  is  the  number  1  shoe  retailer  in  Canada^  and  part  of  the  U.S. 
Kinney  Shoes/F.W.  Wooiworth/Woolco  organization.  Even  before  the  announcement 
and  filing  of  Datapac  3201,  the  service  designed  to  link  electronic  cash  registers 
and  PCS  terminals  to  host  computers  over  DatajSic,  we  were  involved  in  detailed 
tfiscussions  with  EDP  and  general  managernent  people  in  this  organization.  At  the 
same  time,'  we  were  working^w^th  a  manufacturer  on  the  development  of 
appropriate  Network  Interface-  Machines  (NIMs)  which  could  integrate  the 
SNAP/X^25  protocol  so  as  to  interconnect  ECR  terminals  and  host  computers  over 
the  packet-switched  network.       ,  "     ,  ^ 
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This  was  a  -time-<:onsuming  and  intensive  process*  We  had  some  delays  and, 
itTMlementation  difficulties*  but  Kinney  Shoes  is  now  opet^ting^over  Datapac,  with 
lOd  stores'across  Canada  on  the  system*  This  is  an  example  of  an  application. of 
data  communications  which  would  not  have  happened*  or  aX  least  not  for  a 
^  considerable  time*  if  it  were  not  for  packet-switched  data  communications* 
Datapac  represented  to  Kinney  Shoes  a  virtual  cost/saving  of  60%  over  a  dedicated/ 
private  line  system*  At  the  cost  for  traditional  data  communications  services* 
however,  the  organization  was  not  about  to  implemeiTTsuch  a  system*  But  with 
the  reduced  costs  of  Datapac*  tt  was  practical  and  cost^justifiable  to  obtain  sal^s 
aTid  inventory  information  using  computer  communications* 

'  In  the  time-intensive  world  of  retailing*  the  immediacy  of  information  can  be 
^  crucial  to  profitability*     Utilizing  data  communications*  Kinney  Shoes  have 
streamlined  procedures:  stock  goes  immediately  where  it*s  needed,  inventory  turn- 
'^'^FOund  time  is  ten  days  faster  and  they  can  spot  sales  trends  quickly  and  react 
actively  to  them*  They  now  have  a  sales  reporting  and  inventory  control  systeSi 
'  that  utilizes  an  electronic  cash  register  at  the  (ibint-of-sale  which  not  only  rings  up 
the  sale,  but  ^iso  the  style  number*  size  and  employee  number-  Through  Datapac, 
this  data. is  transmitted  immediately  to  Kinney's  inventory  control  centre  so  that 
stock  is  replenished  and  mark-downs  recorded  It  replaces  a  previous  manual  and 
batch  system  of  marked  cards*    Inaccurate  and  datedLjnformation  is  virtually 
eliminated  with  data  communications* 

Another  case  study  where  immediate  and  reliable  data  can  have  extensive 
financial  implications  is  a  nationwide  data  communicattons- system  wbich  XCG 
developed*  using  Datapac*  for  the  Toronto  Stock  Exchange,  Their  system  provides 
trading  data  on  stocks*  bonds*  options*  commodities*  Nasdaq  and  U*S*  mutual  funds 
on  more. than  20  North  American. markets*  As  well  as  price  quotes*  statistics* 
'previous  trades  and  group  comparisons,  the  TSE  system  provides  comnrission 
calculations*  full  inquiry  and  response  capabilities  Jor  all  customers  and  complete 
wire  service  informatRSft,  Over  100  terminals  on  Datapac  provide  brokers  in  22 
Canadian  cities  and  the  United  States  with  complete  market  data  instantly  and 

economically,  ^  ^  - 

■      *  ^  ^ 

A  third  customer  is  one  who  has  a  very  high  profile  considering  en^gy 
concerns  nowadays*  And  it  is  an  Industry  in  v^hlch  the  transmission  of  accurate" 
data  is  particularly  crucial  for  the  timely  distribution  of  stocks  which  could  avert 
crisis  situations*  Imperial  Oil*  a  Canadian  subsidiary  of  EXXON,  came  to  CCG  and 
together  with  their  data  spe(;ialists  we  designed  a  network  which  economically 
-  linked  14  medium-size  automated  oil  terminals  across  the  country  Vo  ^ost 
computed* '  We  evaluated  with  the  customer  the  alternatives  i)f  a  system  via 
private  line  or  packet  switching  and  were^able  to  do  it  at  55%  of  the  cost  using  a 
four-tiered  distributed  data  processing  approach  and  Datapac* 

^  There  are  over  2*000  connections  to  the  netwgrk  and  some  200  customers  now 
operating  on  Datapac  with  a  wide  variety  of  applications.  The  key  to  the  effective 
implementation  and  utilization  of  CCG's  various  packet- switching  ser'vices  is  the 
close  cooperation  between  our  planning*  sales*  engineering  and  installation  people 
and  the  EDP  specialists  and  general  management  staff  of  the  potential  user.  This 
liaison  provides  the  working  framework  for  development  of  an  appropriate  data 
communications  system  based  on  the  custOTner*s  real -needs  and  the  "available 
technology, 
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We  are  proud  to  say  also  that  the  technology  behind  our  packet  network  is 
Canadian  -  both  software  and  hardware*  The  research  and  development  on  the 
switch^  called  an  SL-iO,  was  done  to  our  specifications  by^-BellrNorthern  Research 
in  Ottawa^  Ontario  and  the  switch  is  manufactured  bjiC^octhern  Telegom  Canada. 
We  have  been  greatly  encouraged,  not  only  because  Datapac  services  arc  now 
receiving  good  acceptance  by<the  marketplace  in  Cauda  but  also  because  the  SL-lp 
packet  switch  we  developed  being  purchased  for  similar  networks  in  other  parts 
of  tha  world.  The  Deutsche  Bundespost  has  recently  made  the  decision  to  use  the 
Canadian  SL-10  for  its  large  public  packet  network  in  Germany*  Switzerland  is^lso 
definitely  using  <he  same  switch  and  other  carriers  and  private  netiiwks  are 
activelyexanrrining  its  application* 

In  Canada,  The  Computer  ^Communications  Group  ^f  the  .TransCanada 
Telephone  System  have  taken  packet  switching  from  a  technological  idea  through 
^--epgineering  and  service  development  to  actual  implementation  and  application  by 
data  users.  At  each  stage  of  the  process^  we  have  worked  with  all  concerned 
parties  —  business^  industry,  manufacturefs^  government,  academic,  regulatory, 
international  standards  bodies  and  consultants  to  ensure  that  Oatapac  would 
meet  the  real-world  needs  of  users  now  and  in  the  future*  The  number  of 
customers^  on  the  system,  the  number  of  orders  now  placed  and  three  full  years^ 
experience  in  operating  the  network  .convince  us  that  packet  switching  is  a  soundi 
practical,  economic  technology  and  permits  a  range  of  jervice  offerings  that  hay 
wide  appeal  and  acceptance 'by  users. 
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t     Policy-making  in  the  field  of  telecbnnnunicatrions  is  the  heir  to  several 
quite  separate  Constitutional  traditi'^ns,  '  On"  the  one  hand  there  is,  a  view 
presumed  jco  "descend  from  Milton  via  Mill:  and  the  Fathers  of  the  American 
Constitution  which  inhibits  all  interference  by  government  in  the  circulation 
^of  'information  and  ideas.    The .  proponents  of  this  totaL  separation  of  culture 
from  government  insist  on  the  antiquity  of  their  position,  although  it  is  \ 
actually  a  late  19th  century  intellectualizat^on  or  extrapolation  of  laissez- 
faire  economics.    On  the  other  hand/  there  is  a  line  of  policy-^making  dating 
back  (in>Sritain,  at  least)  to  the  construction  ofthe  canal^system  and  the 
later  railway' netswork  by  whi^  it  was  and  is  deemed  appropriate  for  Parliament 
and  Government  to  makk  policy  in  the  field  of  transport'  and,  indeed,  to  make 
provision' f<ir  public  ownership  of  basic  communications  facilities*    The  tele- 
graph is  historically,  a  mere^  extension  of  the  railway  system  and  both  systems 
were  thought  from  the  very  start  to  be  most  appropfiately  inaugurated  by 
private  enterprise  but  taken  ove^r  by  goveiHiment  when  ^ully  developed/  The 
private  railway  entrepreneurs  of  the  early  l9th  century  were  provided  with 
recallable'  franchises,  not  with  an  inalienable  right  to  own  forever  basic 
communications  facilities  (1), 

It  is  the  contention  of  the[  writer  of  this  paper  £hat  a  certain  ainount 
of  historicalySjand  is  being  thrown  in  our  eyes  in  mucli.of  the  contemporary 
discussion  concerning  telecommunicativOns  regulation;  by  examining  the 
historical  roots  of  the  present  discussion  concerning  the  role  df  the 
state  in  telecommunications  planning  it  might  be^possible  to  make  certain 
useful  adjustmetlts  to  the  notion  of  what  the  *'true  faiCh'*  should  really  ^ 
be  in , the  democratic  western  world-    What  we  have  to  keep  in  mind  throughout 
is  that  telecommunications  issues  are"  continuations  of  older  media  issues 
and  that  inherited  doctrine  is  much  more  diverse  and  imprecise  than  the 
proponents  of  the  strict  'Vestern**  view,  for  instance,  at  UNESCO  wouia 
have  us  believe. ''f^ 

Communications  facilities  in  all  European  societies  have  always  been 
subject  to  two  pressures:    towards  vigorous  national±zation  and  equally 
vigorous  international  rationalization*    Thus  the  Thorn  and  Taxis  messenger 
system  of  the  Holy  Roman  Empire  upon  which  the  whole.^.trans-European  information 
system  depended  for  many  centuries  (right  from  the  late  middle  age^  into  the 
Enlightenment)"  was  ^an  attempt  to  overcome  the  combined  deficienceis  of  local 
and  regional  coaching  and  n^ws-ckL^semitiation  systems  (2).    There  were  private 
news  systems  such  as  those  of  the  Fugger  Bank,  and  there  was.  a  growing  desire 
on  ^he  part  of  princes  to  eqjial  the  speed  and  efficiency  of  the§e  private 
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interests;  all  business  competition  in  mercantilist  economies  was  based  upon 
the  swiftness  of  carriage  of  Information  and  for  a  good  international  system 
to  develop  local  governments  had  to  create  roa4  inspection  .organizations  and 
oblige  local  authorities  'to  ensure  that  routes  were  kept^clear.    The  creation 
of  a  national  communications  system  became  an  international  jobligation^  ne^ect 
of  which  would  bring  immediate  local  economic  repercussions.    The .  goverJiment 
^of  England  did  not  greatly  object  to  the  fact  that  the  international  traffic 
,w^s*ultimately  guaranteed  by  the  authority  of  the  Holy  Roman  Empire- 
Go  vernments*  of  course t  maintained  their  own  message  systems #  as  they 
still  dOt  for  really  important  matters  of  state  and  as  the  era  of  mechanical 
devices  davmed,  they  found  it  more  and  mo*e  difficult  to  ensure  that  theirs 
<S?ere  superior,  to  the  methods  available  to  the  ordinary  public.  Throughout 
the  19th  centurj^  there  was  a  constant  search  for  faster  ways  of  reporting 
warst  conferencest  .revolutions,  with  newspapers*  commercial  intelligence  ■  ^ 

merchants  and  governments  all  in  mutual  competition.    The  need, for  better 
communication  within  the  growing  overseas  territorial  empires  of  the 
European  states  led  directly  to  the  development  o^  the  three  great  inter^ 
national  news  agencies  which  dominated  thfe  world  until  the  inter-war  yeafs; 
Reuterst  Havas  and  Wolffi.all  three  occupied  an  important  position  within, 
th'feir  respective  nations,  even  though  Reuters  .always  prided  itself  (apart 
from  certain  lapses  during  wartime)  on  keeping  its  financial  aff5^irs  separate 
from  those ^of  government*    Nonetheless*  all  the  great  agencies  of  the  l-9th 
century  and  these  which  have  established ^themselves  in  the  world  league  ia 
the  present  century  (AP^  UPI*  APP  and  PPA)  have  botli  competed  with- gffv^nment 
and  cooperated  with  it  to  obtain  and  disseminate  iirtportant  international  news  (3)^ 
^Lt  has  bee^  impossible  eyen/  for  those  natic^nal  agencies  which  are  owned  entirely 
by  newspaper  publishers,  and  .other'  holders  of  private  capital  to  remain  entirely 
independent  in  jjudgraeot*  ,  They*  lilce  the  governments  of  .nations*  are  national 
institittions  atid  must  form  their  priorities  according  to  national  perspecttfves* 
The  pioneering  agencies  of  the  19th  century  were  themselves  major  investors 
in  telecommunications  ;£acilitieit  which  function  they  performed  only  at  the 
behest  of  national  governments  of  other  societies  as  well  as  their  own;  thus 
Reuters  for  a  time  obtained  major  concessions  in  the  telegraph  cable  business 
across  large  areas  'of  Europe  and  Asia,  and  these  activities  were  closely 
Supervised  by  governdlentt  s6metimes  sanctioned,  occasionally  forbidden. 

It  was  not  merely  the  major  news-collecting  enterprises  which  were 
subject  to  certain  orders  of  governmental  policy.    Newspapers  themselves 
consider^ed  their  freedoms,  where  they  enjoyed  them*  in^^,  rather  different 

.  light  from  that  of  lateT  theory*    All  newspapers  came  to  depend' ujMjn  rail- 
way and  post;al  concessions  for  their  distribution  and  upon-telegraphs, 
telegrams  and  cables  for  their  news  collection*  dnd  decade  after  decade 

.have  been  obliged  to  negotiate  the  terms  by  which  these  very  basic  neces- 
sities have  been  supplied .    But  their  links*  in. most  societies  aacepting 
press  f'reedom*  with  government  have  been  even  more  deeply  Enmeshed.  The 
basic  content  of  a  European  newspaper  in  the  age  of  the  telegraph  consisted 
in  information  supplied  either,  by  govejrnment  or  by  ^politicians  in  their        f  -  . 
capacity  as  party  spokesmen;  the  Jiewsp^per  and  the 'platform  were  symbiotic 
institutions  and  pr^ss  freedom  was  conceived  In  most  societies  as  a  branch 
of  political  freedom  because  it  was  ^  branch  of  political  activity.  ,  The 


233 


lH-2 


of  all  broadcasting  companies;  it  even  exercises  de  facto  controlling  power 
in  a  series  of  radio  stations  sited  on  the  territory  of  neighbouring  stages, 
but  beamed  at  the  population  of  France*    Although  the  broadcasting  system, 
of  France  has  long  been  the  subject  of  parliamentary  discontent  and  frequent 
reform*  the  grievances  have  usually  been  that  the  broadcasting  system 'ha3 
fallen  into  managerial  and  financial  chaos  rather  than  that  governmental  . 
influence  has  been  excessive;  the  left  has  complained  of  the  J.ack  of  editotutl 
freedom  in  French  radio  and  television  but  no  one  believes  tr^t  ir  is  po,^ible 
in  F^nce  for  a  public  institution  to  function  without  political  supervision™ 
even  a  public  institution  like  a  newspaper*  where  the  shares  are  all  formally 
held  by  private  individuals*    In  any  dispute  or  during  ^ny  period  of  uncertainty* 
France  looks  to  the  state  (ir»e»*  the  government)  to  take  the  initiative*  She 
has  ^  different  view  o^f  the  state  rather  than  an  excessively  etatist  ideology* 

In  practice  the  content  of  the  French  written  press  is  not  much  inore  ' 
influenced  by  government  than  that  of  the  Anglo*Saxon  Countries*    In  the 

* -latter t  where  radio  and  television*  both  public  and  private  systems*  are 
he'ld  to  be  independent  of  all  governmental  influence,*  a  powerfu^f^eeling 
of  responsibility  holds  producers  aild  manag'ers  back  from  the  kind  of 
fisticuffs  which  are  considered  permissible  in  the  printed  press*    In  the 
United  States*  television  has  ver^  rarely  attempted  to  mobilize  opinion 
on  any  topic  upon  which  public  and  political  opinion  is  not  already  fairly 
settled  and  in  the  case  of  American  public  television^ there  is  far  le^s 
politically  sensitive  material  than  in  %ite  average  state-^dominated  European 
broadcasting, system*  even  including  France-^    The  fact  of  the'matter  is  that 

^every  democratic  society  creates  a  field  of  forces* in  which  the  medi^  operate 
and  whether  they  are*  ±n  a  formal  ^sens^  committed  highly  or  marginally  to.  \ 
"fourth  estate'*  policies*  comparable  sets*of  pressures  come^to  settle  over,  . 

'  every  controller  of  every  information  medium*    Some  societies*  such  ^s  the 
USA  and  Sweden*  are  far  more  committed  to  precise  freedoma  than  others 
(such  as  Britain  and  l^rance)  and  provide  much  easier  ac{^ss\to  e^emmental 
information  or  more  protection  to  journalists. in  the  field  $f— Mbel  and 
contempt  of  court*  but  Il^&theleCT^-^^Xl^:oughout  tt\e  democratic  societies 
of  th^  West*  the  practical '^involvement  of  government  in  the  whole  range  of 
information  media  is  , considerable  and  is*  in  the  context  o£  the  new  telc- 
communicatiotis*  necessar;tly  increasing*  *  ,  ,  ' 

The  problem  at  the- present  time  is  that  western  governments  are  refusing 
to  recognize  the  realities  of *their  own  media  ahd  of  their  own  arrangements/ 
partly,  because  they  are  engaged  in  a  fierce  debate  with  Thi^d  World  ccruntries 
and  the  socialist  camp  over  media  contifol*    They  are  attempting  to  preserve 
western  press  freedom  against  forces  which  would  almost  certainly  undermine 
''thKn  if  they  could*  but  they  are  doing  so  "Often  upon  misstatements  of  how  * 
western  media  reslly  ftlhction*    '^Newspaper-readers  in  one-paper  or  ph^in- 
dominated  cutties  can  turn  to  radio  and  television'  for  alternate  reports* 
TKe  people  of  the  United  States*  mor^ver*  tiave  become  critical  consumejts* 
They  question  advertising  claims*  politicians  and  press  reports*  as  >^ell  as 
established  Ingt^f^tutioos*"  writes  Leonard  R*  Sussman  more  hopefully  than 
convincingly  in  an  essay  on  developmental  jourxtalism  (4)*    In  fact*  the  media 
of  sdiall  American  tojms  often  ofljer  very  little  to  the^dtizen;  quasi^onopolies 
dominate  tlt^  world  of  information.    Tbe  'phenomenon  has  beeiw.unavoidable:  the 


trouble  is  that  by  pretending  the  situation  is  other  than  it  is*  less  pressure 
exists  for  the  new  media. of fered  by  advanced  technology  to  be  used  tQ  make  the 
ideal  closer  to  reality. 

^  ^  In  the  present  decades,  all  nation  states  are  in  the_  throes  of  a  new 
bout  both  of  policy-making  and  of  basic  doctrine-making.    The  congeries 
of  positions,  nostrums  and  institutions  which  make  up  the  western  press 
is  endeavouring  to  offer  to  the  Third  World  a  far  more  comprehensive 
and  consistent  vl^ew  of  doctrine  than  it  in  reality  pos'^esses.  Indeed,'' 
there  is  a  late  .century  crisis  in  Western  journalism  which  is  partly 
concealed  by  the  furious  nature  of  th§  debate  over  news 'flow  atid  the  so- 
called  NewAJorld  Information  Order.    The  crisis  tows  in  Its  wake  (^rnuch 
broader  set  of  issues  effecting  control  of  the  new  comffuterized  information 
systems.    Western  editors  and  publishers  are  trying  to  defend,  on  moral  and 
sociopolitical  grounds,  forms  pf  journalism  which  are  exploitative  of  readers, 
iricreasingly  devoid  9f,  political  content  and  profit-seeking  in  their  motivation, 
under  cover^of  defending  a  purist  press  freedom. /it  is  the  lack  of  practice  V 
of  those  very  freedoms  of  information  which  undehnines  the  western  position,.  \ 
more  than  any  breach  of  logic,    Tha^ failure  of  the  western *press,  (tb  give 
one  random^'example,)  to  signal  theioverthrow  of  the  Shah,  or  to  evaluate  the 
potential  of  the  Ayatullah  in  his  own  context,  rather  than  harp  ♦n  the, ilnanci^l 
implications  for  the  West*  (5)  demonstrated  the  real  structural,  flaw  in  western  ' 
journalism  and  the  failure  of  the  current  system  of  international  news  to 
operate  effectively  In  a  many-centered  worrd,    IJec^ssarily  the  concomitant 
doctrines  of^the  west— free  ilow,  freedom  from  govei^imental  restraint, 
separation  of  coiimon*carrier  'systems^  from  editcfrial  control — are  in  disarray, 
and  this  disarray  renders  more  difficult  all  further  and  more  material 
matters  relating  to  telecomorunlcations  planning,  since  these  matEet^have 
been  throughout  history  inseparable  phenbmena. 

I  -  -  4 

^  .       l^tusexamine  in  some  detail  one  representative  set  of  policy  issues —        *  * 
those  surrouadlTig  the  development  of  the  new  .teletext  and  videotex  servici&s — 
to  see  how  the  failure  of  doctrine  in  matters  relating  tp  the  press  is  the 
countelFpart  of  confutsion  and  lack' of  progr^s  in  t^e  development  of  physical 
systems.    Britain  has  appLeared  to  rush  into  teletext  becafuse  it  possessed 
two  SApa^ate  but  geographically  "total, competlve  broadcasting  systems  both 

•of  which  are  public  bodies  anxious  to  Increase  their  general  social  remit. 
To  the  BBC  Ceefax  was  at  first  mefely'a  device  £or  aiding  tde  deaf  television 
view^?;r^but  tW  radio  industry  made' clear .  that  Ceefax  was  a  mass  medium  If  it 
was  anythiStg-^iid  proceeded  on  that  basis  (although  it  has  subsequently  been  ^ 
distt'essed  by  the  jfailure  of  the  medium  to  take  off  with  a  mass  public).  -  - 

The  IBA  brought  out  an  almost  Identical  ^nd  compatible  system  and  encouraged 
the  commercial  broadcasters  whom  it  regulates  to  proceed^  with  a  second  public 
servic^,  despite  their  fears  ^out  a  medium  which  might  distract- viewers  from 
wktch^ng  advertisements.    There  was  no  Interposing  body  to^toake  the  point 
that  this  new  medium,  even,  though  it  is  carried  on  a  t^evision  signal,  might'  ^■ 
be  better  tJK>ught  of  as  an  additional  reportorial  or  editorial  medium,  a  new 
possession  of  society  which  government  ought  to  allocate  to  new  holders.  The 
broadcasters  simply  grabbed  the  new  device  and  ran  with  it,  past  the  Annan  Committee 
which  was  considering  the  whole  of  the  future ^broadcasting  in  Britain,  past  the 
MacGreg^  Committee,  which  was  considering  the  wtiole  of  the  future  of  the  pre^s 
In  Briy^in,  past  the  Home  Office,  which  was  supposed  to  be  holding  the  ring* 
Simul wReously  the  Post  Office  moved  ahead  xd.th  its  own  f ar  mC^rfe  important 


inedium>  vid6oteXt  known  in  Britain  as  vievdata*  the  transmission  of  text 
symbols  via  telephone  wires  to^ the  ordinary  television  receiver.    The  - 
Post  Office  in  Britain  is  not  technically  a  common  carrier  and  it  therefore 
found  itself  in  a /quandary  from  which  it  has  not  yet  been  able  to  extricate 
itself;  it  wis  presiding  over  a  new  public  medium  of  infinite  capacity  and 
yet  was  nervous  about  providing  the  service  as  a  common  carrier  for  fear  that 
it  would  be  held  editorially  responsible  tot  the  entire  content.  There, 
exi3ted  no  national  policy-toaking  to  turn  to  and  no  coherent  inherited 
national  doctrine.    Review  bodies  over  many  decades  had  left  behind  nothing 
on  which  the  Post  Office  could  build,. apart  from  the  BBC  which  had  itself 
emerged  in  the  1920's  ag  a  result  of  a  similar  conundrum;  in  the  event  the 
Post  Office  has  decided  to  move  ahead  as  if  it  vere  a  common  carrier,  not 
to  create  a  special  new  'viewdata-BBC'  but  to  olfer  common  carrier  services, 
and  merely  cover  itself  for  libel  and  other  damages,  by  insisting  that  all 
information  providers  sign  an  indemnity.    Even  so,  the  Post  Office  will - 
exclude  items  of  material  from  i^s  storage  computer,  and  therefore  from  the 
public,  if  any  question  of  legality  is  raised,  until  such  time  as  the  legal 
matters  are  resolved.    We  have  therefore,  already  in  Britian  in  the  i^ew  media, 
'opened  up  the  whole  question  of  prior  censorship  without  intending  to  do  so. 
We  have  also  foreclose^  in  the  case  of  the  teletext  Services,  on  the  whole 
issue  of  Information. pluralism  without  any  informed  national  discussion  taking 
place.    The  new  media  in  which  Britain  is  a  conspicuous  pioneer,  is  'doctrinally 
speaking,  a  shambles,  and  hostages  have  been  thOs  offered  dangerously  to  destiny. 
Other  nations  such'as  Germany  and  France,  moving  into  the  field. of  new  electronic 
home  information  systems,  are  doing  so  slightly  better  prepared,  in  terms^ of  ^ 
national  policy  and  doctrine^  the  United  States  is  slowly  revealing ^the 
unpreparedness  of  its  own  institutional  provisions;    viewda,ta,  which  is 
designed  as  a  public,  social'ly  universal,  data-base,  is  being  brought  in 
by  private  companies  and  utilised  as  a  private  exclusive  sy^t^ip.  .  The  very 
principles  of  the^irst  Amendment,  intended  presumably  to  enhance  all  areas 
o|.  freedom  of  expfession,  are  being  used  again,  as  they  have  been  in  the  case  - 
ot  broadcasting,  as  props  to  private  capital  on  a  quest  for  gigantism.  There 
exists  neither  institution  nor  doctrine  by  which  the  new  medj.a  can  hf  used  to 
roll  back  the  tide  of  corporatism  and  media  concentration- 

A  similar  t^le  can  be  told  of  other,  spheres  of  modern  telecommunications 
in  western  countries.    The  coaxial  cable  was  heralded  in  the  1960's-as  a  tool 
of  abundance,  as  the  technology  of  a  new  community-oriented  politics,  as  an 
interactive  democratjtzing  medium;  ±h  seems  to  have  ended  up  as  a  supplier 
of- suburban  pornography  and  first->run  movies  and  very  liftle  is  heard  of  th6 
high  ideals  enshrined  in  the  report  of  the  Sloan  Commission,    In  quite. a 
different  aspect  of  the  new  devices,  word  processors  and  telemail  systems,  ' 
one  ^an  now  see  the  development  of  a  movement  to  reduce  office  staff  and 
save  paper-based  labour  of  various  kinds,  where,  with. a  different  set  of 
purposes,  the  equipment. could  be  designed  to  d^-bureaucratize  rather  than 
merely  to  automate,  to  chan'ge  organizations  for  the  better  rather  than  just 
weed  Out  a  few  excess  typists.    Between  concept  an5  reality  there  falls  a 
shadow  of  purposelessness  or  rather. misplaced  purpose  which  deprives  society 
of  mqch  of  the  life-enhancing  potehtial  of  the  new  instruments-^ 
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Abstract 


TelecomiQunicatiohs  policy  in  Canada  is  in  the  process  of  evolving  from  a 
number  of  policies  related  to  specific  areas  such  as^  broadcasting*  Under^ 
existing  government  policies,  new  developments  such  as  satellite-^broadcasting 
networks^  will  be  expected  to  be  of  social,  culti^ral  and  economic  benefit  to 
Canada.    Decisions  ai^e  required  now  on  measures  to  direct  such  developments 
towards  established  social  objectives* 

LEGISLATIVE  BACKGROUND 

In  writing  about  telecommunications  policy  in  Canada,  it  is  important  to 
note  first  of  all  that  we  are  not  referring  to  one,  unified  policy  but*  rather 
to  a  number  of  different  policies  and  practices  under  the  general  heading  of 
telecommunications*    Telecommunications  in  Canada  today  encompasses  broad'"  ^ 
casting  as  well  as  the  services  and  systems  of  common  carriers  such  as  tele^  - 
phone  companies  and  the  national  satellite  cor'poration* .  Historically,  in 
Canada  as  in  other  countries,  broadcasting  has  been  treated  separately,  both 
for  Rollcy  and  regulatory  purposes*    However,  as  new  distribution  technolo^ 
gies  have  been  developed  in  recent  years,  broadcasting  is  increasingly 
regarded  as  a  part  pf  the  total  telecommunicartions  environment* 

This  trend  of  increased'  interaction  can  he  illustrated  by  the  fact  that 
the  federal  Minister  of  Communications  has  sought  three^times  in  the  past  few 
years  to  change  the  legislation  related  to  various  aspects  of  telecommunica^ 
tions  by  introducing  a  Telecommunications  Bill  into  Parliament*    None  of  the 
three  Bills  introduced  in  the  House  of  Commons  was  passed  before  the  end  of 
the  sessions  concerned*    Since  the  change  of  government  in  May  1979  from  the 
Liberal  party  to  the  Progressive  Consetva^lve  party,  the  new  Mlnist-^r  of 
Communications  has  indicated  that  he  pl^s  to  introduoe  a  revised  version  of 
the  Telecommunications  Bill  in  the  current  session* 

There  are  two  major  reasons  why  the'  Bill  is  repeatedly  introduced*  One 
reason,  which  has  already  been  mentioned,  has  to  do  with  the  increasingly 
evident  convergence  of  the  communications  technologies  such  that  broadcasting 
issues  are  becoming  entangled  in  questions  about  technical  -systems  owned  and 
operated  by  the  common  carriers*    The  second  reason  stems  frqjj  the  jurisdic^  , 
tional  disputes  between  the  federal  government  and  the  provincial  governments 
over  which  level  could  and  should  have  control  over  different  aspects  -of  the 
telecommunications  field* 
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For  those  unfamiliar  with  the  Canadian  scene.  It  ,1s  Important  to  realize 
that  Communications  Is  one  of  a  number  of  fields  over  which  there  has  been 
lacl^  of  agreement  between  the -federal  and  provincial  "authorities  about  where 
their  relative  jurisdictions  begin  and  end*    Federal-provincial  disputes  of 
this  type  are  fairly  frequent  In  Canada  and  have  been  a  feature  of  Canadian 
political  rife  ever  since  1867  when  the  British  North  Ame'^ca  Act  was  pasffed^ 
by  the  British  Parliament*    With  regard  to  authority  ovefH^^elecommunlcatlon^t 
the  BNA  Act  Is,  naturally^  silent  on  whether  this  Is  a  federal  or  provincial 
area  of  jurisdiction*    Only  the  telegraph  Is  acknowledge'd  In  the  Act  and  Is 
assigned  to  the  exclusively  federal  sphere*    The  Invention  of  the  telephone 
and  all  subsequent  developments  to  use  the  .radio  spectrum  for  telecommunlca~ 
c^ons  purposes  could  rtot  be  specifically  referred  to  In-a  statute  of  186^  so 
the  judicial  Interpretation  of  t^ie  statute  has  come  to  play  an  Important  part 
In  the  determination  of  gover\iment  .authority  in  Canada* 

The  most  Important  judicial  Interpretation  was  that  of  the  Radio 
Reference  case  In  1932t  decided  by  the  Judicial  Committee  of  the  British  , 
Privy  Council*    In  that  judgement #  It  was  de«)rm'lned  that  radio  communication 
was  an  exclusively  federal  matter  so  that  ^11  licensing  of  radio  broadcasting 
stations  as  well  as  radio  transmitters  of  all  types  became  the  responsibility 
of  the  federal  goverpment  alone,  ^  Subsequent  court  cases  In  the  Supreme  Court 
of  Canada  (wh^n  It  became  the  final  court  of  appeal)  have  followed  the  refer- 
ence case  and  confirmed  the  exclusive  authority  of  the  federal  govetnment 
over  all  broadcasting.  Including  cable  TV*,   While  provincial  governments  have 
had  to  abide  by  the  courts'  r>ullngSt  several  of  them  Jiave  never  fully' 
accepted  the  federal  government's  exclusive  right  to  regulate  and  control 
broadcasting*     /  .  , 

This  dissatisfaction  has  become  increasingly  evident  #  especi'ally  since 
the  early  1970s  when  cable  TV  began  to  ^develop  rap^idly  in  Canada*    Since  that 
timet  most  of  the  provinces  have  started  to  insist  that  cable  TV  is  properly 
a  local  service  and,  as  sJtht  should  be  under  the  jurisdiction  of  the  provin^ 
^cial  level  of  government*    Those  provinces  which  own  their  own  telephone  com" 
pan3^^-  Alberta^  Saskatchewan  and  Manitoba  *  have  been  particularly  insistent 
on  their  need  to  control  cable  TV  becaus.e  of  that  industry*s  potential 
effects  on  the  provincial  telephone  system,  especially  when  new  information 
services  are  developed  which  could  be  carried  on  either  dfstribution  sy^stem^ 
Quebec,  too,  has  put  forward  strong  arguments  over  the  past  ten  years  for  its 
need  to  have  cable  TV  jurisdiction  although  for  many  years  this*  province  has^ 
had  a  much  broader  gQal  of  jurisdiction  over  all  communications'  systems  for  . 
reasons  of  cultural  sovereignty  within  Quebec* 

Governmental  jurisdiction  over^  telephone  ,and  telephone^related  activi^ 
ties  has  developed  into  a  curiou,s  situation  in  which  three  telephone  compa"^ 
nies  are  subject  to  federal  authority  while  the  others  are. subject  to  the 
province  in  which  they  operate*    Generally  speaking,  those  companies  which 
provide  telephone  services  across  provincial  boundaries  co'me  within  "the 
federal  jurisdiction  while  those  which  operate  only  within  one  province  are 
provincially  regulated*    Bell  Canada  (which  provides  service  in  much  of 
Quebec  and  Ontario  as  well  as  part  of  the  North  West  Territories)  and  British 
Columbia  Telephone  (which  provides  service  in  B*C,)  are  federally  regulated 


as  Is  Canadian  National  TelecommunlcatJLons       CNT  —  which  provides  service 
In  both  nort^rerri  Territories  and  In  parts  pf  B»C»t  Alberta  and  Newfoundland* 
Because  Bell  Canada  and  B*C*  Tel^^re  the  two^ biggest  telephone  companies* 
providing  about  two*thlrds  of  all  t'elephone  service  In  the  country*  the 
federal  government's  authority  In  this  area  Is  slgi^lflcant*^  ^ 


The  basis  for  governmental  control  over  a  ^lephone  company  In  Canada  ,is 
much  as  It  Is  In  the  United  States:    regulation  as  a  public  utility  with  a  - 
view  to  ensuring  that   'just  and  reasonable"  rates  are  charged  to  Its  cus^ 
tomers*    At  the  federal  levels  the  Canad^jlaA  Radio^televlslon  and  Telecommuni- 
cations Commission  (CRTC)  Is  responsible  for  regulating  all  of  broadcasting 
amd  for  the  rates  of  the  federally  regulated  carriers  Including  Telesat 
(^nada*  the  satellite  corporation*    The  CRTC  was  responsible  for  broadcstlng  . 
only*  until  April  1976*    At/ that  time*  It  was  given  additional  responslbll I'' 
ties  for  telecommunications  by  tKe  transfer  of  authority  over  telephone  and  / 
other  commorl^  carrier  rates  from  th^  Canadian  Transport  Cogmilsslon*  However*, 
having  broadcasting  and  common  carrier  regulat/lon  within  one  body  does  not 
mean  there  is  an  overfall  telecommunications ypollcy  ^t-  the  federal  level* 
Further  legislative  changes^are  neede^rin  tl>e  form  of  a  Telecommgnlcatlons 
Act*  to  provide  a  unified  policy  framewoj: 

^         Asi(*e  from  whatever  legislative  changes  may  occur  at  the  federal  level* 
and  hpwever  the  authority  for  regulation  my  begome  divided  betwe^  the  fe'de-^ 
ral  and  provincial  levels*  major  questions  have  ^o  be' answeredj  soon* In  Canada 
about  the  direction  In  which  new  and  emerging  communications  /ecKnologles  are 
developed*    The  Increasing  urgency  for  these  divisions  had  led  to  proposals 
for  a  Royal  Commission  of  Inqulry\and  to  other  Ideas^f  examining  alterha^ 
tives  in  a  public  forum*    Because  an  Inquiry  cojnduoere*  Jby  a  Royal  Commission 
or  similar  body  "co^Hd  take  up  to  two  years  to  complete*  the  Minister  of  ^ 
Communications  in  the  last  goverr^merft  iireferr$fd.  to  choose  a  different^  method 
of  seekijig  recommendations  for  action*  \ 

In  November  1978*  the  Honourable  Jeanne  ^auve  appointed  a  Consultatiye 
Committee  on  the  Implications  of  Tel eco^mmunl cations,  for  Canadian  Sover^t^ty'* 
^nce  known  as  the  Clyne  Committee*    The  Committee  was  asH^d:  , 

}  ^    ^  ^* 

to  produce  specific  recotinoendal^l^tis  <Jn  ^^^'^^  ^ 
strategy  to  restructure  the*  C^naSftfan  ^l^cc^- 
munications  system  to  contribute  mpreeff^ 


tively  to  the  safeguard^^  of  Canad£f*s 
sovereignty;  and  ^\  ' 

to  make  recomhti^datlons  on  the  i^itu^e  ^ 
Canadian  teleco^unlc,ations  system  iti 
tojnew  technologies  and  the  ne€d  for  Cai 
software  and  hardware  resources  to  isfe'et 
competition*  wlbh  particular  refereg^te  id  the 
role  of  broadcasting  in  coT^tributi'ng  ^fci^the^ 
preservation  of  the  sovereignty  of  ^^n^49.»/ - 
including:  '  *  ^ 


\ 


a)  the  use  of  communications  satellites  to^  the 
best  advantage  of  Canada;  ' 

b)  the  status  of  the  cable  companies  in  ^la*~ 
tion  to  bpjadcast ing  and  to  'the  common 
carriers'  in  the  provision  of  new  services; 

c)  the  importation  of  foreign  programming; 

d)  the  framework  and  timing  for  the  introduce 
tion  of  pay-television  nationally* (l) 


The  Committefe  took  as  its  definition  of  sovereignty:    *'the  ability  of 
Canadians  (both  in  government  and  in  the  private  sector)  to  exercise  control 
over  the«*«direction  of  economict  social;  cultural*  and  political  change*\(2) 
Like  many  other  groups  which  have  studied  one  or  other  aspect  of  telecommuni- 
cations or  broadcasting  in  Canada*  the  Committee  saw  the  parallels  for  Canada 
between  the  19th  Century  development  of  railway  networks  and  the  20th  Century 
development  of  communications  Networks  in  ensuring  t^he  ultimate  prosperity 
and  sovereignty^  of  Canada*    In  these  ideas*  ther^is  for  Canadians  a  strong 
awareness,  of  the  economic  strength  of  the  Americatf  ^tketplace  and  its 
influence  on  the  much^ smaller  Canadian  market*    For  this  reason*  the.  Clyne 
Committee  follows  along  a  familiar  path  when  it  says: 

In  approaching  telecommunications  we  should 
realize  ^that  its  importance  deiq^nds  we  view  it' 
in  a. special  way*    Telecommunications*  as  the 
foundation  of  the  future  society*  cannot  always 
be  left  to  the  vagaries  of  the  market;  prin- 
ciples that  we  might  care  to  assert  in  other 
fields*  Such  as  totally  frete  competition*  may 
-not  be  applicable  in  this  crucial  sphere*  Ve 
must  look  al^  it  freshly*  without  preconceived, 
ideas. (3) 


Thus*  it.  is  generally  ass^umed  as  a  cornerstc^ne  of  telecommunications 
policy  that  some  governmentN direction  is  requireaCv  Where  the  arguments  arise 
within  Canada  is  on  the  extent  to  which  government  should  interfere  xd.th  com*- 
merci^l  or  corporajte  decision^maKing  about  the  exploitation  of  techni<?al 
innovations  to  meet  future  consumer  demands*    Tbc^Clyne  Committee's  recommen- 
dations on  the  action  needed' by  the  federal  government  were  favourably  or 
unfavourably  received  by  #he  various  communications  industries  according  to 
how  they  might  be  affected  by  the  proposed  actions*    The  Committee's  report 
was  published  in  March  1979*  only  two  months  befo'te  the  change  of  government 
so  no  actions  have  resulted  directly  from  its  work*    The  present  government's 
Minister  of  Communications*  the  Honourable  David  MacDonald*  cannot  feel  bound 
to  follow  up  on  the  recommendations,  of  a  Committee  established  by  the  pre*- 
vious  ^  government* 


Meanwhile*  though*  ev^ifts  in  the  ^velopment  of  communications  tech- 
nology in  North  America  and  in  industrialieed  countries  elsewhere  make  the 
need  for  cl«ar  govemmenn  direction  ever  more  pressing*    There  are  a  number, 
of  developments  going  on  at  this  time*  including  satellite-^broadcasting 
networks*  videotex  and  information  collection  networks*  and  common  carrier 
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systems  using  fibre  optics ^technology.    In  this  short  paper  we  will  look  at 
the  first  of  these,  in  the  context  of  social  objective^"f or  telecommunica- 
tions policy  .in  Canada* 

THE  SOCIAL  OBJECTIVES   ^ 

There  are  essentially  two  generally  Accepted  social  objectives  towards 
which  telecommunications  policy  is  to  be  direct^*    The.  first  is  to  ensure 
equal  access, of  all  Canadians  to  service  as  far  as  is  possible;  a  significant 
aspect  of  this  is  to  ensure\that  people  in  rural  and  remote  areas  are  as  well 
served  as  possibl^e  even  though  the  economic  costs  are  higher*    The  second 
main  objective  for  policy  direction  is  tied  to  the  need  for  cultural  growth 
and  development  in^Iauada*    There  are  really  two  aspects  to  this*   :Qne  is  to 
provide  opportunities  for  Canadian  creative  expression :  the  other  is  to 
encourage  the  development  of  communications  services  wfeich  use  Canadlan- 

■"^05115 'and  resources,  thus  providing  employment  for  Canadians*  Both 
qjojec^ives  apply  to  broadca^ing  policy  and  to  the  various  proposals 
^leconpunications  policy  which  the  federal  Ministers  of  Communications 
It  f^)r\^ard\in  recent  years* 

*  ■  \ 

snsibly,  satellites  are  just  ^technical  ^stems  of  distribution  which 


might  earlier  have 
non-'discriminatory 
content  carried  on 


been  treated  a^  having  to  do  only  with  rate  structures  and 
.access  by  all  potential  customers*    Now,  however,  as  the 
conventional  broadcasting  networks  will  be  carried  by  non- 
conventional  meai^  the  issues  and  policy  surrounding  Canadian  broadcasting 
become  more  prominent  in  discussions*    For  the  federal  government,  the  broad-- 
casting  policy  is  enunciated  in  section  3^of  the  Broadcasting  Act,  approved 
by  Parliament  in  1567;  the  policy  is  heavily  concerned  with  the  sovereignty 
of  Canada  through  domestic  ownership  and  coi^trol  of  broadcasting  stations  and 
networks. (4) 

The  broadcasting  system  and  especially  th^  Catjadian  Broadcasting  Corpo^ 
ration,  has  been  directed  particularly  towards  cultural  sovereignty ' for 
Canada.    This  is  more  than  ever  so  now  because  the  federal  Minister, of  Commu- 
i;)iications,  the  Honourable  , David  MacDonald,  a^so  holds  the  portfolio  of  the  * 
Secretary  of  Stat;e  in  the  new  federal^  Cabinet  *    The  responsibilities  of  the 
f ormer^position  include  the  technical  developi^ent  of  ^tellite  communications 
and  of^Telldon,  international  communications,,  the  technical  licensing  of 
radio^'^ectrum  usage  in  Canada,  aad  the  CRTC*    The  responsibilities  of  the 
latteij^  posi4:ion  include  those  for  the  national  institutions*  of  arts  and 
culture,  the  MC,'  and  funding  f^  the  arts  and  for  citizens'  organizations 
engaged  in  a  variety  of  social  and  cultural  ^tivities* 


THE  EQUAL  ACCESS  OBJECTIVE 


In  seeking  to  ensure  that  there  are  equal  access  opportunities  to  cofShiu*- 
nications  services  for  all  Canadians>  it  is  important  to  realize  that  there 
are  approximately  six  million  people  who  live  i^^  rural  areas  and  in  remote 
settlements.*    That  is  about  one  quarter  of  Canada's  popula^iott*    For.  reasons 
of  social  equity,  J>oth  federal  and  provincial  levels  of  .government  have  long 
favoured  the  improvement  of  communications-  services  (broadcasting  ag^tele- 
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phonct  principally,)  for  people  outside  tfhe  urban  centres*    There  is  clear 
recognitiofi  that  the  differential  costs\af  service  provision  between  urban 
and  rural  areas  can  only  be  ove^fcome  if  special  technical  and  financial 
resources  are  used  in  a  concerted  effort  to^ex-tend  service  beyond  ±ps  normal 
economic  limits*    Because  of  its  capability  td||provide  linkages  over  long 
distances  and  to  overcome  poor,  atmospheric  conditions*  the  conanunications^ 
satellite  has  been  perceived  ^^theNanswer  to  the  communications  problertis  of 

St  Anik  satellite  was  launched  in  1972*  it 
jld  signals  be  sent  between  southern  Canada^and 
Ld  be  better  communicationJHbetweep  northern 


northern  ^Canada*    "Before  the 
was  claimed  that #  not  only  wo 
the  northt  but  also  there  cou 
settlements^* 


The  use*  of  satellite  linages  to  provide  broadcasting  servi-ces'to  rural 
and  remote  areas  has  been  pioneered  in  Canada*  through  the  worl^  of  the  fede- 
ral Department  of  Communfcations*  Telesat  Canada  and  the  Canadian  Broad- 
casting Corporation  (CBC)»^^ince  19?2»  a  number  of  small  communities  in 
'northern  Canada*  many  of ^^rfiem  inhabited  by  the  native  people*  have  been 
provided  with  televisior/ reception  through  the  Anik  satellite  and  the  instal" 
lation  of  ground  stations  linked  to  low  power ^rebroadcasters  in  the  communi* 
ties  concerned*    Clearly*  the  use  of  the  satellite  to  provide  high  quality 
television  signals  for  local  distribution  is  a  vastly  superior  method  than 
that  availaBle  previously  of  taped  TV  program  packages*    The  distribution 
facility  works  well  although  it  is  costl/  for  the  numbers  served*  compared  to 
the  cost  of  the  conventional  TV  transmitter  used  to  reach  large  populations 
in  a  southern  city*    Th^  economic  cost  of  this  service*  however*  was  ^pected 
by  the  federal  government  to  be  balanced  a^inst  the  social  benefits  of 
reducing  the  isolation  of  people  in  the  north  from. the  mainstream  of  Canadian 
life-    *  ,  ^ 

Due  to-  the  prohibitive  costs  involved*  the  capability  .for  TV  transmis* 
sion  from  the  north  to  the  soutih  or  between  places  in  the  north  has  been 
almost  nil*    The  result  of  th*s  extension  of  broadcasting  service  has*  thus* 
been  limited  to  better  quality  and  more  immediate  reception  of  TV  progra^is 
from  outride  the  north;  it  has  not  allowed  the  people  in  fhe  north  to  t^spond 
effectively  to  what  they  receive*    Nor  has  the  satellite  linkage  so  far  ^ 
allowed  people  in  the  south  —  almost  all  of  Canada's  population  —  to  become 
more  familiar  with  what  the  north  and  its  people  are  like*    3ecau^e  of  liml" 
tations  in  its  production  budget*  the  CBC  has  been  able  to  do  very  little 
programming  for  its  Northern  Television  Service  especially  for  or  about  the 
north;  the  result  is  'almost  all  the  programming  is  either  from  southern 
Canada  or  from  foreign  sources*  mostly  Ainericani 

Acc^ording  to  many  spoke&men  for  the  nati\^e  people  themselves*  the  effect 
of  this  iTV  content  on  the  nKive  people*  especially  children*  has  been 
extremely  detrimental*    The  two  aspects  most  frequently  cited  are  the  effect 
on  children's  behaviour  and  the  effect  on  community  life  and-d^nvQlvement 
caused' by  excessive  hours  of  TV  watching*    Studies  of  the  Social  effects  of 
television  on  people  in  the  north  have  been  .un<fettaken  by  social  scientists- 
but*  in  almost  all. cases*  these  have  been  done  only  after  the  intro3uctlon  of 
television  service* (5)    We  must  conclude  that  the  social  benefits  predicted 
for  the^ervice  to  the  north  did  not,  depend  on  concrete  evidence  of  social  * 
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THE  CULTURAL  E^ELOPMENT  OBJECTIVE 

As  Ideas  are  proposed  of  carrying  new  bro^adcastlng  services  by  satellite 
"  such  as  pay  television       It  becomes  unavoidable  to  discuss  the  cultural 
and  economic  Implications  of  ^uch      development*    The  mhjor  questions  revolve 
around  problems  such  .as  how  mucK       the  content  should  be  Canadlan-'produced 
and  who  (broadcasters*  cable  TV  operators,  film  and  video  .producers ,  or 
othe||s)  should  be  permitted  to  operate  a  pay  TV  service*    The  answers  given 
to  these  miestlons  will  result  In  pay  TV  services  which  will  have  profound 
effects  on  the  existing  broadcasting  Industry  and  on  the  commercial  viability 
of  ^nadlan  program  producers,  both  In  Canada<and  Internationally* 

fay  television  In  Canada  has  been  proposed  for  at  least  five  years, 
mainly  by,  cable  TV  operators*    More  recently,  the  Idea  of  using  existing 
satellite  channel  ca^paclty  to  distribute  pay  television  has  been  suggested  as" 
a  means  of  both  strengthening  Canadian  programming  and  using  more  fully  the 
sjitellltes  operated  by  Telesat  Canada*    So  far,  no  applications  for  the 
Introduction  of  pay  TV  In  Canada  have  been  approved  by  the  CRTC;  although  the 
subject  of  pay  TV  has  been  examined  twice  at  Public .Hearings  held  by  the  ^ 
Commission,  It  has  remained  unconvinced  that  the  services  proposed  would  not 
harm  the  existing  broadcasting  system* 

The  cultural  development  objective  rebates  to  policy  directions  for 
telecommunications,  especially  broadcastlng,\.n  the  opening  up  of  opportu- 
nities for  C^\iadlan  creative  expression*  '  There  Is  a  strong  social  and 
cultural  need,'  endorsed  by  many  public  Inquiries  over  the'  yeaVs  since  the 
development  of  radio  b  roadcastlng  In  the  1^20s ,  for  opportunities  to  exchange 
messages  and  Ideas  between  Canadians  spread  out  across  a  land  which  Is  voxiv 
thousand  miles  wld^  and  extended  about  two  thousand  miles  fr<vi  the  Am^ican 
border  to  the  High  Arctic  settlements*    People  scattered  over  such  a  large 
c<i^ntry  jjnd  with  so  many  different  cultural  heritages  and  regional  llfe"\ 
styles  have  few  opportunities       meet  face  tp  face  so  that  the  communications 
systems  hav^  been  called  upon^to  provide  a  substitute  meeting-place*    If  ^  \ 
tfhere  is  to  be  an  opportunity  for  Canad^ns  to  s^ee  themselves  on  television,] 
then  there  must  be  a  strong  program  proddfe^on  Industry  within  Canada*  Yet, 
^Canadian  creative  artists  have  limited  oppo^unlty  to  produce  and  sell  Cana- 
dlaa  programming  to  TV  networks  within  this  otiufttry  because  pf  the  popularity 
^nd  comparative  cheapness  of  ^erlcan  programs  *  programs  already  sold  to 
American  networks  and,^  thus,  sold  for  Canadian  showing  at  less  than  their 
original  production  costs*  ' 

Television  broadcasting  In  Canada  Is  heavily  dependent  for  content  on 
foreign  programming*    Through  Canadian  content  regulatlor^  the  CRTC  requires 
60^  of  all  TV  programs  broadcast  to  be  Canadian-produced*    However,  the  vast 
majority  of  English  (Canadians'  viewing  time  Is  spent  In  wat^chlng  foreign  pro-^ 
grams,  almost  all  of  that  Amerlcan*(6)    As  long  as  most  viewers  In  Canada 
remain  dissatisfied  with  the  quality  of  much  of  the  Canadian  programming 
available  to  them,  the  preponderance  of  viewing  f\ours  xd.ll  continue  to  go  to 
foreign  programming*    Government  policies  to.  strengthen  the  independent  pro- 
gram production  Industry  and.  to  require  more  quality  programn^lng  from  the 
broadcasters,  especially  CBC,"  will  continue  to  spread*    But,  within  the 


context'  of  a  coromerclaL  broadcasting  industry  dependent  on  mass  audiences  for 
Its  advertising  revenue,  ^he  objective  of  producing  high  quality  programming 
has  remained  elusive  In  Canada* 


Part  of  the' attraction  of  the'lde^  of  pay  TV  Is  that  )lt_wp^ld  be  a  dif- 
ferent ^^melHiod  of  flnanclag  program  production  and  would*  presumably*,  get  away 
frai?  the  tyoranny  of, mass  television  ratings*    The  e\fid(ence  to  support  tKls 

/  contention  Is  lacking  to  dat^  because' there  Is  no  comparable  sltuatlon^elthdr 
In  Cana'da  or^ln  other  countries.    The  development  of  pay  TV  in  the  United 
States  has  occurred  for  dlffereat  reasons  and  probably  has  different  results 

'  than  would  be' achieved  In  the  Canadian  context* 


A  secondary  con%ldera1t:lon  In  the  objective  of  cultural  development  ^ 
^through  a  pay  JV-satel  lite  network  would  be  Canadian  prdductlon  of  ttxe '  eq^^il^>*- 
mem  required  to  distribute  a  pay  TV  signal  through  scrambler^descrambler  ^ 
mechttnlsras*  to  conduct  a  rellaJjle  fee^col  lection  system*  and  to  provide  the 
■earth  station  facilities.     It  would  be^a  part  of  this  objective  to  ensUre 
that  Canadian  Industry  woudd  be  able'  to  produce  the  required'  hardware  for  all 
of  these*  If  possible*    Again*  the  size  of  the  doilestlc  marif^et  for  such 
equipment  Is*  much  sAtaller  \than  In  the  Onlted  States  so  the  tendency  Is  to  buy 
from  American  companies  already  making  similar  equipment*    By  doing  so*  Cana~* 
dians  In  effect  would  have  determined  for  them  the  type  of- pay  TV  service 
they  could  develop  and*  thus*  the  type  of  programming  which  can  be  s<3ld  on 
the  'service*    The  alternative  of  making  Canadian  equipment  at  a  competitive 
price  requires  either, a  high'  tariff  bartler  to  foreign  equipment  or  else  the 
realistic  probability ''of  foreign  sales*    The  ^  same  problem  applies  to^  the 
prbduction  of  Canadian  programming*  '  . 


If  tariff  barriers  are  unrealistic  for  political 
then  the  only  alternative  Is  j^for  Canadian  producers  to 
tries*    If  competition  In  Industrialized  countries  Is 
possibilities  for  sales  In  less  developed  countries  wi 
Interest*    The  potential  economic  benefits  In  a.  sttm' 
related  manufacturing  Industries  and  to  program  prod 
sales  are  extremely  attractive  Ideas  to    hose  who  see; 
te<:hnology  race  with  other  countries  or  who  see  partlc 
national  market  as  a  way  of  lessening  our  own  reliance 
and  content* 


and  economic  treasons* 
sell  to  other  coun- 
too  strong  *  then  the 
11  become  of  greater 
to  electronics"  ^ 
ers  through^  export 
anada  engaged  In  ,a 
iWtlon  ±A  the*  Inter- 
on  foreign  equipment 


'    T^ie  potential  social*  cultural  and 'economic  benefits  for  Canadian 
society  are  extolled  by  the  proponents  of  satelllte-'broadcastlng^^networks  to 
^ugtlfy  why  such  servicers  shCHil^  be  Introduced*    Where  the  dlffjculty  arises 
Is  In  the  disagreement  between  Interested  parties  In  Industry  and  government 
about  which  loeans  can  lead  towa^s  the  social  objectives  outlined  ^bove*  For 
this  reason*  besides  a  lack  of  r&»i*|tlc  asses^sment  of  the  poteTitlal  bene*- 
fits*  the  federal  government  still  4\esltates  to  make  decisions  on  how  to 
direct  the  Introduction  of  satelllte-^broadcastlng  networks*    If  we  wait  long 
enough*  the  development  of  direct  l broadcast  satellites  will  Increase  consld*" 
drably  the  complexity  of  tjie  decisions  ^hlch  must  be  made  .to  protect  Canadian 
sovereignty* 

.  i 
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Consultative  Committee  on  the  Implications  oC  Telecommunications  for 
Canadian  Sovereignty,  ^Telecommunlcatfons  and  Canada  (Ottawa:  Minister 
or  Supply  and^Servlces  CanadV,  1979),  Preface.  ^ 

ait.»  page  \.     -     \  ^  ^ 

,      - '  '  ' 

cUm  page  1. 

The  whole  of  section  3  la,  too  long  to-  quote  here  but  sectlchi  3(b)  Is  the 
essential  part  for  our  purposes:  '        '  ^  '  ' 

the  Canadian  broadcasting  system  should  be 
effectively  owned  and  controlled  by  Cana- 
dians so  as  to  safeguard »  enrich  and 
strengthen  the  cultural;  political,  social  ' 
and  economic* fabric  of  Canada* 

See,  for  exaftple,  the-artlcle  by  Gary  0*  Coldevln,  "Anlk  I  and  Isola* 
tlon:    Television  In  the  Lives  of  Canadian  E'skltnoes",  Journal  of 
Communication,  Autumn  1977  (Vol*  27,  No*  A),  pages  U5-153* 

Canadian  IJadio-televlslon  and  Telecommunications  Commission,- Special 
Report  on  Broadcasting  In  Canada^  1968*1978  (t>ttawa:    Minister  of  Sufiply 
and  ServJ^ces  Canada,  1979)  Volume  I,  page  5J»^ 


lH-18 
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Department  of  Sociology 
La  Trobe  University 
Bundoora,  Australia 


Abstract 


Recent  technological  developments  of  new  forms  of  telecommunications  have 
highlighted  the  problems,  existing  under  the  present  organisation  of 
broadcasting  by  the  Laender  (states)  and  the  management  of  telecoiraaunic- 
ations  in  general  by  the  federation^  between  public  infrastructure  and 
private  use*  '  -  ' 


Introduction 

The  Federal  Kilpublic  of  Germany  is  a  highly,  technologically  deVel*- 
oped  society  producing  much  of  the  telecommunication  eq'uipment  .currently 
in  use«    General  communications  policie^s  date  baj^k  as  far  as  the' sixteenth 
century  (relating  to  the»press)  so  that  any  areas  ^>ertaining*  to  either  the 
mass  comipimicatlons  or  general  telecommunications  are  rigorously  advised 
,at  all  levels;  technological,  leg^l,  political ^And  Social,    There  is  much 
forward  planning  concerning  new  developments,  with  high  priority  currently 
being  given  to  the  further  development  of  new  forms  of  communication  th'at 
can  be  implemented  with  the  extension  of  telecommunication  networks, 
emphasising  their  economic  and  social  significance.    Thus  the  telecommunic 
ations  system  of  West  Germany,  as  an  infrastructure  for  the  transmission 
and  distribution  of  communications ,  increasingly  gains  significance  flor 
economic,  social  and  political  development,  with  the  Deutsche  Bundespost 
as  teleconpmnications' ^terprise  thereby  ^being  in  a  position  to  further 
control  and  carry  out  new  development  of  the  telecommAaication  system* 

y  -  #         '  »     ^  ♦ 

^cogSmyof  the  Federal  Republic  of  Gferm^ny  has  been  one  of  the 
Sitrongest  and  most  stable  of  the  western,  developed^countries  and  h^r 
population  highly  technically  skilled:  total  population  around  64  million. 


National  Policy  Co-^rdlnatlon  '  ^  '  C 

'  In*accord  with  the- 1928  Telecommunication  Installations  Act,  the 

federal  government  Is  the  only  entity  that  has  the  exclusive  right  to  set 
up  and  Operate  telecommunication  Installations  In  th$  f'ed^ral  Republic  of 
Germany*  The  Federal  Minister  of  .Posts  and  Tfelecommufticatlons  has  sole 
responsibility  over  non-mllltary  cpgflvuni tattoos »  tl\us  giving  the  Deutsche 
Bundespost  sovereign  authority  li^^he  field  of^elecommunlcatlons*  They 
are  thus  also  responsible  for  tne  provision  of  Networks*  In  addition  to  * 
this  right  of  telecomm^nlcat■lon  Boverelg^^  right  to  vse  tele- 

communication facilities*    Article  14  oj  tne  Postal  Administration  Law 
stipulates  that  the  Federal  Minister  of  Post^  and  Telecommunications  issue 
the  statutory  instruments  concerning  the  conditions  of'^use  and  rates 'to  be 
charged  for  using  the  postal  and  telecommunication  installations*  ^The 
Deutsche' Bundespos.tt  in  principle*  is  obliged  to  admit  everyone  as  a  user 
of  its  installations  or  to  connect  everyonea?  a  customer  to  the  relevant  ^ 
local  network  (c.f*  articles  7  and  8  of  the  Telecommunications  Ijgstallation^ 
Act)*    The  Telecommunication  Regulations  thus  govern  the  details  of  the 
relations  to  the  customer  ai^d  define  his  or  her  rights  and  duties. 

Broadcastingt  on  the  other  hand>.  comes  under  the  responsibility  of 
the  member  Laepder  (states),  who*  are  responsible  for  legislation  relating 
to  the  organisatjion  of  broadcasting  and  also  foj:'  the  organisation  of 
prograrming*    The  structure  of  broadcasting  In  the  Federal  Repu^blic  of 
Germany. is  organised  under  public  ownership  and  control*  giving  it  the^ 
features  of  fet^eral  departmentalisation*  public  holding^  and  the  principle 
of  sQcial  control  exercised  via  a  complex  structure  of  broadcasting  councils* 
superinteitdentSt  executive  councils  and  programming  co^^ounclls  for  each  ^ 
of  the  respective  broadcasting  institutes/    The  two  exceptions  to  this  form 
of  organisation  are  the  radio  channels,  Getman  Wave  (Deutsche  Welle)  and 
*Clerman  Radio  (Deutschlandfunk) .         ^  \ 

New  telecommunications  developments  such  as  the  currently  mooted 
installation  of  i^etum-channel  *  cable  television  systems  in  West  Germany 
have  posed 'probletds  for  the  legal  aspects  of  this  organisation  of.the  broad- 
casting system.    These  are,  that  new  technology  will  greatly  increase  *he 
capacity  of  the  transmission  network  and  along  with  this*  the-mnnter  of 
pi;o^rarames*    Hence  the  Laender  woH^ld  ifeed  to  work  out  whether*  and  under  what 
conditions  other  organisers  of  broadcasting  programmes  should  or  could  be 
permitted  to^,operate  in  addition  to  the  public  broadcasting  institutes  as 
they  are  constituted  under  the  present  law^      *   >  * 

Basic  organisational  problems  within  the  existing  telecommunication 
networks  will  also  need  to  be  solved*    Ckie  is  that  the. question  as  to 
whether  or  not  cable-^limlted  broadcasting  distribution  in  local  and  - 
regional  networks  would  be  amenable  to  different  forms  of  organisation  ^ 
must  still  be  answered*  even  thoqgh  the  Deutsche  Bundespost  does  have  sole 
responsibility  in  the  field  of  switched  telecpmmunicatloits  nptwor-ks :  i*e* 
the  key  problem  between  public  infrastructure  and  private  use. 
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Presently  exls.tlng  forms  of  teleconranmlcatlon  networks  In  the  Federal 
'Republic  of  Germany: 

t 

1)       a  switched  network  of  telephony  (dial-up) 

11)       a  switched  network  of  teletyplng  In  the  form  of  a  telex 
service  (dlal^^up) 

<111)       data  comnunlcatlbn  -  by  transmlss'lon  of  characters 

belonging  to  a  defined  character  set*    The  ldea«belng 
that  the  data  1$  not  so  much  Intended  for  reproduction 
In  a  printer  as  for  processing  In  a  data  processing  ^ 
system 


Iv)  mobile  radio  services  (also  a  switched*  network)  which 
permit  communications  between  motor  vehicles,  rail  ^ 
vehicles  and  ships,  as  well  as  between  land  atatioiil 

v)       a  distribution  network  of  audio  and  video  broadcasting 
which  permits  a  unidirectional  distribution  of  acoustic 
and  visual  information  to  the  public*    In  various  citiesi 
master  antenna  television  systems  have  been  Installed  so 
that  the  broadcast  transmission  is  led  from  a  central 
receiving  station, via  a  tree-like  cable  dis^tribution 
^tietwork  to  the  home  radio  receivers^ 

'       -  ♦ 

Thejre  are  other  fopis  of  teleconrounications  wbose  volume  of  use 
is,  afe  yet,  rather,  low,  «nd  so  will  not  be  discussed  Aere »      "  ^ 

f).  Telephony 

TheuFederal  Republic  of  Geihnany  lags  well  behind  other 
highly  industrialised  countries  so  far  as  the  density 
of .telephones  and  telephone  main  stations  is  concerned, 
but  it  has  made  up  considerable  ground  in  this  area  over 
the  last,  fifteen,  ye^s* 


^  '  Table  1  Nfimberjof  main  stations  and  telephones  in  West  Germany 
foy  the  years  1950,  1960,  1970  and  1975  expressed  in  " 
millions 


1950 

"^960 

1970 

1975 

Telephones  i 

2.5 

1 

6.0 

13.8  " 

20.0 

Main  Stations 

1.5 

3.3 

8.8 

13.2 

* 
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About  54%  of  households  In  the  Frf3eraL Republic  have  a  telephone,  ^ut 
a  breakdown  of  this  statistic  reveals  that  'the  penetration  rate  differs 
sharply  according  to  income^  size  of  community  and  age  of  subacriber*    Thus  v 
only  21%  of  tow  income  families  had  a  telephone  as  compared  w£th  43%  for*^ 
the  middle  income^ groups  and  88%  for  the  highest  income  groups*  For 
communities  with  less  than  5*000  inhabitants*  47%  of  households  tended  to' 
have  a  telephone  as  compared  with  69%  in  cities  of  over  500^000  inhabitants* 
Tll^e  surprising  feature  is  that  on  the  outskirts  of  big  cities  only  53%  of 
households  had  a  telephone*    Finally*  the  age  distribution  of  subscribers 
clearly  indicated  that  people  over  60  years  of  age  are  instiff idiently 
covered  by  telephone  services* 

ii)  Teletyping 

The  Federal  Republic  has  the  largest*  single*  coherent  telex  network 
in  the  world  (1975  statistics  being  the  latest  published)  with  around 
104 *5£)0  subscribers  (total  world  subscribers  =  750*000)*    The  increase  in 
the  information  traffic  on  this  system  has  been  about  6%  annually  for 
domestic^  traffic>and  12%  annually  for  international  traffic*    The  world- 
wide structure  ot  the  telex  network  gives  it  an  iinportant  role  in  the 
international  exchange  of  infarroation.    About  30%  of  all  traffic  goes  to 
foreign  countries  and  the  total  telei  network  is  geared  almost  exclusively 
to  business  communication*  ^ 

^  In  order  to  be  , able  to  adapt'  the  telex  service  to  the  needs  of  modem 
information .transmiss^n*^  the- entire  network  of  the  Deutsche  Bundespost 
will  be  converted  to  a  new  electronic  switching  systemi    And-r^in- addition* 
new  telex  PBX's  with  electronic  switching  devices  and  memory  banks  will 
enable  them  to  be  adapted  to  the  needs  of  office  organisation  also*  The 
turnover  from  the  telex  service  amounted  to  665  million  DM  /or  the 
Deutsche  Bundespost  for  1974* 

The  fcelegtaph  service  by' comparison*  also  being  related^to  the  telex 
service*  showed_ a  downward  trend.      This  service  differs  from  the  telex 
setvice  in  that,it^is  not^a  subscriber  service*  being  available  for  every- 
one's use* 


/ 


iii) 


data  Coinmunicatioii 


Looking  at  developments  in  this  significant  area  we  see  .that  data 
processing  was  st  first  carried  out  by  the  us^  of  independent  computers 
with  local  data  input  and  output*      The  data*  atj^his  stage  had  to  be 
transported  to*and  from  the  ^omputfer  on  physical  data  carriers  (^tg* 
punched-cards*  magnetic  tapes*  magnetic  disc^>%    At  the  beginning  of  the 
1960's*  however*  tfiis  process  began  to  be  centralised  by*  the* innovation  of 
data  teleprocessing*    The  old*  independent:  computers  were  replaced  by  a 
computer  centre  with  remote  data  input  and  output  and*  as  a  result*  it 
became  possible  to  include  all  those  offices  where  the  use  of.  an  independent 
computer  would  have  been  Economically  impossible*     That  is  the  real 
benefit  of  data  teleprocessing  systems  and  the  main  reason  for  their 
installation  to  date*  *      .  ^ 
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By  1973  24%  of  the  cotoputer  systems  existing  in  the  Federal  Republic 
were  equipped  for  data  teleprocessing  via  the  public  network*    And,  by 
1974t  a  total^jbf  24t500  terminals  were  connected  to  the  telecommunication 
network  of  th8H)eutsche  Bundespost*    It  is  assumed  by  the  Telecommunications 
Commission  that  about  the  same  number  of  terminals  is  connected  to  private 
networks*       Apart  from  these  public  telecommunication  netwgrks  that  have 
been  established  by  the  Deutsche  Bundespost,.  it  also  approves  private 
telecommunication  installations  so  long  as  they  comply  with  certain 
Conditions*    The  private  installatlpns  may  only  be  used  for  the  internal 
communication  purposes  of  the  licensee  and  must  not  tre  connected  to  the 
public  communioaxion  networks.    TheDeutsche  Bundespost  leases  circuits 
for  these  private  telecommunication  installations*  '  t 

The  relative  situation  regarding  the  use  of  these  various  means  of 
data  communication  may  be  seen  from  the  statistics  available  in  the  1976 
report;    at  the  end  of  1974  2.8%  of  data  communication  was  carried  out 
via  the  datex  netwotk;  34*6%  via  the  dial-up  telephone  ftetwork;  38.8%  via 
various  , types  of  leased  circuits;  and  18%  via  main  stations  equipped  for 
direct  dialling. 

/ 

iv)         Mobile  radio  services 

Land-based  services:    The  expansion  and  technical  perfection  of  this 
service  make  it  more  or  less  unique  in  the  world,  though  it  is  very 
expensive  by  comparison  with  the  other  services*  i  By  the  end  of  ]575  aboujt 
8t000  private  radio-telephones  had  been  connected  to  the  public  land  mobile 
radio  service*  >        ^  ^ 

The?re  is  also  a  special  service  known  as  The  International  Radio- 
telephone Service  for  the  Rhine  which*  at  the  end  of  1974t  ha<}  a  total  of 
<6t244  national  ^d  international  ship  stations*^  -  ^ 

Maritime  radio  service:  This  form  of  telecommunication  is  subject  to 
the  international  agreement  for  the  regulation  of  communication  and  distres^ 
signals  to  as  well  as  between  ships  at  sea*    The  number  of  licensed  ship  . 
stations  in  the  We$t  German  network  is  about  4#000* 

There  is  also  an  International  Aeronautical  Service  which  is  operated 
in  co-operation  with  the  Federal  Administration  of  Air  Navigation  Services 
(Bunde^anstalt  fuer  Flugsicherung)  for  the  safety  of  air  traffic*  This 
radio  service  makes  communication  possible  between  aeronautical  stations  ^and 
aircraft -as  well  as  between  aircraft*    At  the  end  of  1974  a  total  of  7t879 
aircraft  stations  and  lt024^aeronautftal  stations  were  in  operation*^ 

v)       Distributed  telecommunication 

The  home  market  for  television  and  radio  receivers  is  'nearing  satur- 
ation point  as  the  figures,  av^iilable  for  1976,  tend  to  indicate:  96%  of 
West  German  households  possess  a  television  set;;  37^  of  households  have  a 
colour  set;  and  16%  jcit*5useholds  own  more  thin  two  sets*    The  position  with 
regard  to  radio,  alsd(^for  1976,  is  that  97%  of  households  possess  a  radio 
receiver  (95%  had  ones  with  short-wave  reception  on  them  als^) ;  48%  o/  house 
holds  had  ^two'or  more  receivers;  44%  also  owned  a  car  radio*  ♦ 
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New  or  extended  telecommunication  networks 

Technological  progress  is  at  the  "base  of  "further  developniehts  wltRln 
the  sphere  of  telecommunications.      The  biggest  factor  in  this  regard  has 
been  the  recent,  rapid  development  in  the  field  of  micro-electronics  which 
may  best  be  characterised  by  the  concentration  of  many  logical  fxjnctlons 
and  a  great  number  of  storage  elements  Into  the  smallest  possible  space. 
^The  prime  Importance  of  this  development  of  micro-electronics,  as  part  of 
Its  miniaturisation  of  components  function,  lies  in  tbe  fact  that  electronic 
equipment  Is  now  far  more  economical  to  use  due  to  the  greatly  reduced  costs 
of  Its  manufacture* 

The  Influence  of  mlcro-electronlcs  on  the  development  of  communic- 
ation trans^l»3&4^n  technology,  as  well  as  on  the  development  of  Infonnatlon 
processing /^chnology  Is^  also  of  equal  significance.    On  the  one  hand,  with 
the  breakthrough  tlo  so£twire-programmed  microprocessors  this  technology 
makes  possible  they  greater  decentralisation  of  data-processing  and,  conseq- 
uently* a  shift  of  *  Intelligence*  to  the  work-place*    On  the  other  hand, 
the  ufe  of  mlcro-electronlcs  for  communication  techniques  also  renders 
possible  the  economic  developments  of  extended  or  new  forms  of  telecommunic- 
ations* \ 


A  major  Impetus  for  new  forms  of  telecommunications  has  been 
provided  by  cable  and  broadcast  reception  technology* 


Initially,  master  antenna  television  systems  (KATV^s)  were  Installed 
because  they  ensured  abetter  qualify  reception  In  'shadow'  areas.  How- 
ever, It  was  soon*reallsed  that  these  MATV's  offered  greater  possibilities. 
Such  as  their  utilisation  to  feed  In  additional  programs.    In  this 
capacity,  the  MATV's  would  then  become  "jcable  television  systeins"-or  CATV's* 
The  possible  creation  of  CATV  systems  ^.n  this  form  has  generated  lively 
discussion  and  heated  debate  largely  to  do  with  privileges  of  private 
Inteiiests  and  the  question  of  political  control  vs*  the  possibility  of 
greater  political  participation  by  the  public  that  may  eventuate  from  the 
Introduction  of  this  new  form  telecommunication  In  the  Federal  Republic* 


At  present  It  Is  estimated  that  such  a  system  would  be  Introduced  and 
utilised  throughout  the  Federal. Republic  between  1985-2000  although  several 
experimental  networks  are  already  under  way* 

The  technical  possibility  of  equipping  broad-band  distribution  systemi 
with  a  so-called  return-channel  that  would  permit  the  transmission  of 
Information  from  the  subscriber  to  a  central  point  ^has  also  given  Impetus 
for  further  development*^  Such  a  system  would  make  possible  the  "recording 
of  Information  as^^ell  as  the  retrieval  of  programs  by  the  subscriber,  and, 
to  a  limited  extent,  would  also  permit  dialogue  between  the  subscriber  and 
the  central  point*    Needless  to  say,  the  possibility  of  such  a  return-, 
channel  has  greatly  captured  the  political  Imagination  of  both  the  public 
and  the  authorities*    For  Its  use  could  provj-de  a  means  for 'realising 
greater  participation  of  citizens  In  the  political  process  than  hitherto* 
Hence  there  Is  some  very  rigorous  and  cautious  working  through  of  Ideas, 
possible  regulations  and  so  forth  going  pn  In  both  the  federation  and  the 
Laender  on  this  ftont* 
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these  technolbgically  stimulated  openings  'for  new  telecommunication 
media  could  lead  tp  an  evolution  of  both  switched  narrc!l?^and  tele- 
comnunications  ana  of  the  broad*band  distributed  mass  communications* 
St^ch  developments  have'  also  greatly  influenced  the  technology  that  is 
'presently  largely  used  for  the  production  and  distribution  of  traditional^ 
print  Kedia  e*g*  the  eletronic  production  and  t^r^smission  of  texts* 
Ultimately  it  also  renders  possible  the  facsimile  transmission  of  printed 
matter*    And*  as  a  result*  the  traditional  differ^ces  betVeen  printing 
technique  and  broadcasting  are  blurred  over*    this  raises  urgent  questions* 
in  each  case*  with  regard  to  the  adequate  fonq  of  organisation  of  these 
media  in  the  future*   'Also*  serious  socio-political  ^nd  economic  problems 
are  raised  concerning  loss  of  jobs  and  frustrated  training  programs  within 
the  printing  industry  itself;  ^to  wit*  the  printers  strike. in  Munich*  early 
1978*  over  the  introduction  of  fully  computerised  cold-type-setting  by 
the  Sueddeutsche  Zeitung,^ 

Socio-political  aspects  are  an  important  p>rt  of  the  considerations 
taken  into  account  for  the.  development  of  new  forms  of  telecommunication 
siace  the  question  of  social  control  must  always  beat  the  forefront  of 
the  minds  of  governments  and  bureaucratic  administrations  of  control* 
Consideration  of  access  and  marketability*  for  example*  need  to  be  considered* 
for  certain  structural  factors  affect  the  use  of  teltecominunicatlons'^e*g, 
level  of  income*  regional  location*  age  structure  etc*    Thus  one ^of  the 
questions  tha:t  neW  to  be  asked  is  whether  the  new  communication  systems  ^ 
will  facilitate  a  levelling  out  of  the  present  privileges  of  access  to 
information  or  whether  they  will  accentuate  the  present *trend  or*  perhaps* 
ev'en  create  new  disadvantages*  ' 

the  use  of  dialogue  in  educational  and  health  services*  for  example* 
could  have  a  great  positive  influence  on  the  socio-political  development  ' 
^of  the  society*  while*  on  the  negative,  side  we  heed  tp  list  tb«<^ry  real 
and  serious  problems  associated  with  the  'safekeeping*  ^  of  datiancrvj^ 
ways  of  protecting  the. privacy  of  the  citizen  from  the  electronic  assault 
of  the  all  too  readily  available  telecommunications  techniques ' in  this 
sphere*  particularly  the  centralised  computer  data  banks*  to  the  corporate 
interests  and^  the  authorities*  but  hot  to  tlie  private  citizen  *    the  debate 
over  these  issues  reached  significant*  enoXigh  proportion /to  move  the 
federal  government  to  set  oqt  protective  legislation  in  this  sphere  in 
1977:  the  'Sundesdatenschutzgesetz  \  7     ^  \— ^ 

One  fom  of  the  use  of  the  ^broad-^>and  distribution  network  that  I/ve 
not  yet  ment±oned|  which  has  recently  been  discussed  and  put  into  practice 
to  a  slight  extent  is  the  limited  distribution  of  programs*  a  form  of 
usage  'that  has  become  known  as  pay  television*   ^this  is  strictly  a  subs,cri5er- 
use  ^orm  with  two  types  of  seryice  available:  a)  programs  transmitted  over 
a  specific  channel  (subscription  television)  b)  specific  individual 
programs  (coin  television)*       thus  not  even  a  return  channel  is  required 
for  pay  television*  ^  ^  /  ^ 

the  Commission  estiisated  that  the  stablishpent  of  a  broad**and 
distribution  network  without  a  return  channel  would  require  an  investment 

around  9  billion  DM  (1976  estimate)*  if  all  comipunities  with  a  population 
over  33,000  are  incl^uded'  (with  A  53%  degree  of  penetration)  and  approximately 
22  billion  DM  if  all  populated  ar^as  are  to  be  covered*  with  an  additional 
3  billion  DM  to  be  added  to  this  sum,  for  long-distance^ 3nd  regional  networks* 
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The  operating  costs  of  such  a  distribution  network  (without  h  return 
channel)  >would  be  in  t\\e  order  of  200       annually,  per  subscriber* 

On  the  other  hand,  the  Commission  estimated  that  with  the  present 
level  of  technology  available,  it  would  be  possible  to  cover  the  whole 
area  of  the  Federal  Republic  of  Germany  witSi*  four  additional  ^television 
programs  by  using  television  bl^adcdstlng  satellites*  Such  a  satellite 
system  wpuld  require  an  initial  investment  pf  around  800  million  DM,  with 
an  additional  15  bill^ion  DM  to  25  billion  DM  required  for  the  receiving 
equipment  (based  on  1974  pricesjr  These  satellites,  then,  would  not  be 
a  substitut^e  for,  but  rather  cotnplementary  to  the  broad-band  system*^ 

A  1975  report  on  the  press  in  relation  to  the. electronic  media 
from  the  perspective  of  the  Laender  made  the  point  that  neither  the 
pntflic  instilrutes.  nor  privat^e  undertakings' ^ere  in  a  position  to  raise 
the  investment  requirement's  for  the  thorough-gbing  establishment  of  a 
cable  television  system  in  any  form  in  the  immediately  forSeeable  future. 
To  this,  the  report  added-  that  neither  are  there  sufficient  households* 
at  present  (i^e*  a  sufficiently  wide  market)  that  could  purchase^^ th^  ^ 
receiving  equipment  and  pay  the  program  subscriptions,  th^  warrant  high 
priority  for  the  establishmewp  of  such  a  system  in  the  near  fujjure* 
They  also^^  report  that  the  effects  of  the  current  economic  recession  must 
be  taken  into  consideration  in  this  sort  of  planning^^ 

Other  developments,  such  as  video  cassettes,  videO^recorders , 
electronic  mail,  video^text  or  the  facsimile ^newspaper,  which  is  both 
technically  available  and  legally  admissible  in  the  Federal  Republic, 
w,ill  have  to  be  omitted  from  discussion*       The  subject  of  data  communic- 
ation, however,  warrants  further  discussion*        This  has  been  the  fastest 
Expanding. area  of  telecommunications  in  West  Germany  and,  as  mentioned 
previously,  an  area  that  has  generated  a  good  deal**^(^f  concern  in  recent 
years.         This  concern  is  basically  to  do  with  the  protection  of  the 
privacy  rights  of  citizens  in  the  face  of  the  spiking  of  personal  data 
about  citizens  at  the  various  data  banks  which,  in  ther  wprds  of  the 
Commission  itself  'greatly  aids  the  administration  of  justice^^^ 

•Data  tr^rtemission  at  present  is  available  via  dialled  and  point-to- 
point  connections,  and,,  at  .the  end  of  1974  there  were  24,500  data  stations 
(terminals)  in  the  Federal  Republic  of  Germany  connected  to  the  tele- 
communicatfions  ^netwo^k  ot  the  Deutsche  Bundespost  (with  abOut  the  same 
number  of  terminals  in  private,  internal  networks).    By  1985  the  Eurodata* 
study  predicted  that  there  would  be  (r*S  ti^es  as  many  computers  installed 
in  West  Germariy  as  existed  in  1972,  and  about  15  times  as  many  terminals* 

In  relation  to  the^-^umber  of  computers  in-service,  24%  of  the  systems 
with  facilities  for  data  teleprocessing  wera  designed  to  operate  via  the^ 
public  network  in  1973,    By  1980  it  will  be  36%»    For  the  smaller  type  of 
computers,  the  ;Lncrea9^  is  to  be  from  20%' in  1972  to  62%  in  1985*  The 
corresponding  percentage  for  medium  and  large  computers  is  expected  to  fall 
from  51.5%  to  22*2%^  and  28.7%  to  15*7%  respectively*    In  absolute  fe^rros, 
however,  a  heavy  increase  is  expected  in  all  three  categories*    The  shift  in 
the  relative  distribution  of  large,  medium  and *small  computers  is  seen  as  a 
step  towards  the  decentralisation  of  data  processing|  whereby  the  smaller 
computers  are  of  ten  pperated  in  conjunction  with  larger  systems* 
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The  aforehentlAned.Eurodata  study  has  also  predicted  that  by  1985 
the  Federal  Republic/of  Germany  will  hav^  200, OQp  terminals  u^ing  tele^ 
communication  cirouj/ts  of  the  Deutsche  Bundespost,  giving  her  the  largest 
supply  of  data  stations  in^he  whole  of  western  Europe*   ^  ^ 

Ironically  or,  ir^haps,  ominously,,  in  the  face  of  the  discussion 
about  concern  for  citizen  rights  the  Commission  reported  that: 


Data  communication  plays  virtually  no 
part  -in  the  lives  of  private  house- 
si    it  is  concentrated  in 
fixations  in  the  economic ,  .social , 
tal  and  political*  sect^fc-H 
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ABSTRACT   .     .  "  ,  . 

Tha  Pacific  Basin  and  pai^tlciilarly^he  Pacific  Islandsfare  graced  by  mild  climate, 
a  handsome,  vigorous  peQple  and  by  some  of  the  worlfi^s^most  spectaciilar  scenery. 
The  Gqds  were  less  generous  in  providing;  these  areas  with  a  means  to  develop  a 
20th  century  economy.  '  \ 

If  we  narrow  our  focus  to  the  central  Pacific  Islai!ds,  we  fini^  some  real  constraints 
to  economic  develppi^ent.   The  central  Pacific  Islands  by  aod  large  lack  significant 
deposits  of  minprals.   They  are  virtually  devoid  of  fossil  fuels.   Reserves  of  oil, 
natural  gas  and  coal  range  from  nil  to  insignificant.   With  few  exceptions,  extract* 
^  ive  industries  are  not  possible.   Similarly'  the  islands  are  out  of  the  nomal  trade 
routes,  lack  developed  inffastructures,  do  not  have  domestic  markets  of  any  dimen- 
sion and  are  a  long  ways  from  export  markets.   Therefore^  conventional  Industry 
requiring  either  capital  intensive  plants  or  hlgh'density ,  low  cost  labor/find  little 
attraction'  to  the  islands.   -  '  ■ 

^Before  exploring  elect;ronics  as  a^means  of  aiding  economic  viability^,  let's  pause  a 
^  moment  and  consider  whether  in  fact  a  20th  ^century  economy  is  required  or  even 
desired  by  the  Pacific  Islands  people.   We^Il  pause  only  a  moment  because  this  is 
a  debate  th^t  has  raged  since  Capt.^  Cook  and  the  Resolution  first  sailed  i^o  the 
warm  waters  of  the  Pacific.  ^It  is  an  argument  that  will  continue  many  years  in 
the  future,  weU  after  the  last  Pacific  Island  hQme  is  equipped  with  an  interactive 
video  set  cum  computer  peripheral!  , 

The'^point  is,. we. are  here  to  discuss  technology  not  sociology,  and  in  any  event 
the  arguments  afe  mooted*   The  *^Zoo"  theory  advanced  by  the  U.S»  Department 
-  of  tfie  interior  15  or  ,20  years  ago  (that  of  keeping  the  Pacific  Islands  in  their  - 
idyllic  $nd  pristine  condition)  w^s  bypassed  by  history  and  by  the  political  and  ^^ 
social  ambitidns  bf  the  Islander!.   So  the  question  is  not  whether  we  will  have 
change, ^the  question  is,  how  do  we  live  with  change  andJiow^can  we  direct  it  t 
towards  what  Hawaii's  Gov.  Ariyoshi  terms  a  pattern  of  "pre/erred  growth".' 

An  electronics  industry  in  this  cbntext  is  especially  worth  Exploring  for  i1*  may 
provide  a  nteans  of  satisfying  some  of  the  economic  and  social  goals  of  the  Islands 
while  at  the  same  time  not  infringing  too^  harsm^  upon  the  existing  life  style* 

Electronics  fulfills  a  lot  of  the  characteristics  needed'£br  successful  application 
to  the  Pacific  Islands.   It  is  a  clean  industry/  El4ctrbni<;js  does  not  bring  smoke- 
stacks to  town.   In.fact^^n  your  next  visit  to  the* San  Franpisco  Bay  area;  drive 
down  to  ^■Silicon  Valley"  and  109k  at  the  industrial  ^d  research  parks  around 
Motintain  View,  Cupertino  and  Santa  Clara.   These  are  pleasant,  attractive,  well- 
landscaped  buildings*^  They  certainly  contri)3ute  a^feigher  standard  of  architecture 
to  their  community  than  do  most  of  the  hotels  in  the  concrete  jungle  surrounding 
us  here  on  Oahu*  Electronics  has  high  value  to  weight  ration.  This  is  especially 
true  for  telecommunications,  data  equipment  and  semiconductors.   This  is  critically 
^important  as  it  minimizes  the  cost  of  transport.   In  fact,  if  you  consider  the  high 
technology  product  of  an  R  6  D  industry  the  value  to  weight  ratio  is  almost  infinite 
since  the  product  is  expressed  onT^aper  in  Computer  programs  or  in  software. 


Let's  consider  the  spectruil'^  things  weVe  been  talking  about  in  the  electo- 
nics  industry  and  see  hew  they  may  be  applied  to  different  areas.    The  range 
of  items  under  discussion  include: 

A,  Research  and  Development  Laboratodes  and/or  Applied 
"Design  and  Development*'  Laboratories  ^ 

B.  Sei^conductor  Assembly 

'     ,  C*       Manufacture  of  consunfer  goods^^ 

D*       Manufacture  of  Telcoms.  data  equipment  aftd  systems 
Service  Industry  '       "  ^  ^  ^ 

Ancillary  businesses  in  th&  infrastructure 


RESEARCH  AND  DEVELOPMENT 


Projecting. only  a  very  few  years  ahead*  the  R  6  D  Laboaratories  wiil'no  longer 
be  tied  to  locations  proximate  to  major  universities.    International  subsc3:iber 
dialing  netwbrks  allow  teleconferencing*  facsimile  and  data  Circuits  and  int^er- 
attive  publicly  accessed  systems.    All  of  these  allow  the  researcher  to  follbw 
the  sun  and  to  locate  where  he  will. 

Satellite  terminals  and.  low  cost*  high  density  submarine  telephone  cables  are 
rapidly  making  this  possible*    A  researcher  in  Fiji  could  use  his  View-data 
set  to  access  a.  data^  base  in  Andon  or  .^alo  Alto.    In  the  United  States  this 
is  alrsgdy  occurring.    1  know  of  one  case  of  a  scientist  who  happens  to  be  a- 
para^'gic*    He  performs  most  of  his  research  work  for  General  Electric  Co. 
from  his^home.    yhe  company  has  astutely  provided  a  computer  terminal  that 
allocs *access  to  material  necessary  for  an  economically  productive  endeavor. 


SEMICONDUCTOR  INDUSTRY 

We  generally  think  of  the  semiconductbr  industry  as  being  extremely  high 
technology*  of  being  out  of  |he  cutting  edge  of  t;he  state-of*-the^art .    But  ^ 
fabrication  of  semiconductor  devices*  that  is*  assembly  of  the  units^  lead 
bonding  bnd  the  like  are  m,anufacturing  processes  requiring  only  an  adept 
labor  force  a^^  a  minimal  amount  of  supporting  infrastructure.    The  enor- 
mous semiconductor  industries  in  Penang  and  Kuala^  Lumpur,  Malaysia,  in 
Indonesia^  Singapore  and  ^he  other  ASEAN  liations  use  a  manufacturing 
technique  developed  by' the  American  semiconductor  companies.  This 
specialization  of  labor  allows  a  villager  from  a  Malay  Kompong*  who  has  9ever 
even  used  a  television  set  to  fabricate  microprocessor  t*Sl  circuits. 

^village  '  .  * 


i 


CONSUMER  Electronics 


Consumer  electronics  are  produced- on  an  extremely  competitive  ba^ift.    It  is  > 
a  business  requiring  large  amounts  of  jabor  at  quite  low  wage  ?c^es.    It  also 
requires  the  movement  of  large  quantities  of  material  in- and  out*  so  the  con- 
sumer goods  plant  must. have  economical,  long  disigince  transportation  facilities. 
A  note  about  "low  wages'^  is  in  order.    Low  wage^  is  a  relative  ter^.  Many 
developing  countries  find  consumer  electronics  attractive  because  despite  the 
modest  wage  scales  they  do  create  many  jobs  very  quickly.       y  " 

■  •  •     ■  /  .  .  -  > 

HIGH  TECHNOLOGY  PRODUCTION :,.<^l^co^s ,Data^Sets, .Instrumentati^^  al. 

These  pi:oducts  exhibit  a  very  HigWvalue  to  weight  ratio*    They  typically  -  ^ 
yield  high  profits  Because  the  Value  add^d  in  manufacture  is  large.  The 
nature  of  these"  products  requireW-a  fairly' well  developed  technological  infra- 
structur^tf  Production  fadli^es  aVe^closely  related  to  research  and  develop- 
ment capacity.    A  high  pe^ntage  of  plant  employees  must  be  gained  engin- 
eers and  professional  level  pfersonnelJ  Generally  this  industry  flourishes 
near  major  universities  or  in  the  presence  of  research  ihstiiutes.  Production 

artwork  generation 


runs  tend  to  be  shorter,*  therefore* I^^rinted 
and  board  etching  facilities  are  nejg.ded  in 
facility.  V  I 


cuit  board 
proximity  to  the  productipn 

\ 


A  consumer  assembly  plant  may  manuTdfetun^  100/000  pocket  xalculatbrS  of  a 
single  type.    All  of  the  materials  Jor  thls^large  production  run  cap  be  kittqd 
or  stagedtand  sent  in  ajfentlnuou^  supply  str'Sap  with  praise  scheduling. 

The  high  technology  plant  will  have  prpductiori  runSrOf  50  to  SflO  boards  each 
and  may  be  manufacturing  a  dozen  or  more.diff^ent^tems  at  the^^ame  time. 
Complex  schedulip^,  c^sli  flow  and  production  control  requites  closer  com- 
mtinications  with  tis'  venaors  an<^  subcontractors*  / 


SERVICE  INDUSTRY 


1  3/dilei 


Developing  countries  facej^ian^  dilemmas  brbuglU  on  by  the^  march  of  techno- 
logy* ^  Equipment  tends  more  and  more  to  be^designed  for  the  large  North 
American,  Japanese  and  Western  European  fnarkets.    ^  r^ote,  developing 
country  or  evenyS  developed  country  remote  from  those  major  population 
centers  is  fdrced  to  use  equif^ent  designed  for  different  geographical  and 
social  parameters  and  especially  a  different  set  df  ecohomic  constraints. 

Consider  telephone  central  office  st^itch  gear/  Most  developing  countries 
would  be  weU  off  with  simple  direct  control  electro-mechanical  switching. 
Perhaps  conynon "cAitrql  crossTbar  of  even  Strbwger  Step-By-Step,  But 
the  manufacture  of  these  types  of  switching  are  .being  terminated  by  the 
major  suppliers.    The  diial  prodg  of  labor  cost  and  sophisticated  customer 
requirements  have^moved  the  manufacturers  to  develop  processor  controlled 
digital  s<tfhches.  '    .  ^ 
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From  an  economics  standpoint,  the  developed  countries  quite' readily  gttbjsti- 
tude  capital  foi  labor.    A  developing  Pacific  Basin  country  usually  has  an 
opposite  set' of  criteria*    It  is  short  on  capitals  has  an  abunclance  of  fiiexpen- 
sive  labor  and  has  customers  requiring  only  basis  P.O.r»S*  servipe;  The 
Island  telephone  system  also*lacks  a  workforce  with  the' technological  skills 
necessary  to  maintain  sophisticated  productqj. 

The  ejgiuipment  manufacturers  resolves  tMS  problem  througli  the  use  of  easily 
replaced  plug-in,  printed  qircuit  board  modules.'    In  theory,  this  relieves  the 
dista^it  telephone  company  or  P  6  T  from  a  requirem^t  of  having  highly 
skilled  technicians.    On  the  other  hand,  it  means  they  must  invest  a  much 
larger  amount  of  scarce  capital  in  spares  and  standby  equipment  because  the 
turnaround  pipeline  for  the  modules  is  quite  long. 

If  you  have  a  factory  in  .Galifdrnia's  Si^on  Valley  and  install  a  central  office 
on^  the  U.  S.  East  Coast  it  is  valid,  to  i^iake  tMs.  statement*  '^Just'  send  us 'the 
defective  card  by  air  parcel  post,  or  JUPS  Blue^  and  we  will  turn  it  around 
within  24  hours. '^^  It  is  quite- a  different  matter  when  the  unit  is  instuled 
in  the  Pacific-JBaSin  and  the  module  must:  y 


.  A. 


Clear  local  customs 


Be  documented  prope^rlyf  perhaps  witl^f  bond 
C»       Be  transported 

Clear  U.S.  Custom^f  again  with  anpther  bond  posted 


Repair  or  replace 


pos^ 


Transport  back  j 

Customs  clearance  and  handling  f^es  again  to  get  back  into  tliW- 
owner's  country.  ^   . 


JEven  a  relatively  sophisticated  society  as  Honolulu  faces  this  problem.  At 
any  given  moment  there  are  thousands  o^modules  in  transit  between  the  . 
mainland  U.S.  and  the' Hawaiian  Islands,    These  are  for  telepmynOf  data* 
computers,  automobiles  and  all  of^the  other  types  of  products  permeated  by 
elecjronics.  *   ^  '      *  ^ 

f 

As  this- permeation  continues  and  intensifies  wrth  cheaper  and  cheaper  inte- 
grated circuits  and  especially  microprocessors*  this  problem  wiU  g4:ow.  * 
Problems  though/ create  oppoitunities.    A  depot  level  servicing  opportunity  , 
exists  in  many  Pacific  and  Asian  locations.    The  cooperatbn  of  the  original 
Equipment  manufacturer  is  critical  In  thi^^,    Tes^  fixtijres,  spares,  technical 
manuals,  calibration  ^^ndards  must  be^  provided. by  the  p^E.MJ^, 


'  *Piain  Old  Telephone  Service 
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ANCILLARY  BUSINESS  ^ 


As  the  electronics  industry  in  an  area  jievelops  it  e;certs  a  sometimes  subtle* 
sotoetiiDes  profound  influence  on  the  Ipcal  business  infrastructure*  Builditig 
of  factories,  renting  of  office  space,  housing  for  expatriate  managers, improved 
living  standards  for  local  professional  and  middle^management  staff «  all  create 
positive  business  opportunities  in  the  community* 

Electronics  also  brings  opportunities  for  those  who  wish  to  contribute  to  the 
supporting  infrastructure*    Often  these  .business  opportunities  require  limited 
amounts  of  capital^and  only  a  passing  familiarity  with  electrmics  technology  * 
•They;  therefore  are'weU  within  t^ie  province  of  ideal ^entrepeneurs*    A  partial 
list  include^:  ^  ^  ^ 


A*     "  Component  Distribution*    Local  electronics  stores  selling  resistors, 
transistors  an(i^  integrated  circuits,  soldef,  hartti  tools,  Initially, 
the  distribution  source  will  provide  fcjc  sudden  expansion  and* 
overruns,  but  an  adept  businessman  will  soon  cater  to  the  ne^ds 

^    /       of  the  manufacturers  and  his  engineers  and  will  expand  to  ber 
come  a  primgry  perhaps  franchised  distributor*  * 

B<       Printed  Circuit  Board  Fabrication,    A  full  fledged  ,i  double  sided* 
platjgd  thru-hole  or  multi-layer  PC  board  plant  is  a  capital  in-  ' 
tenSMe  enterprise,  requiring  some  special  skills.    On  the  other 
hand^the  electronics  industry  often, requires  simpler*  small, 
scale  production  of  single  or  double  sided  boards  for  prototypes, 
test  equipme^al  and  short-run  production..  If  the  local  electronics 

%         ^industry  has  a  high  R  §  D  bomplemenjti  opportunities  exist  for 
graphic  layout  and  PGfe  artwork  tapiiig,  photo  reproducJtion  bf  ' 
artwork,  precision  silkscreen* manufacture*  sHkscreen  printing  or 
ptinted  circuit  boards  *  chassis  and  front  panels  < 

C,  p    '  I^recision  Sheetfnetal.and  Chassis  Fabrlcatjlon;    A  relatively 

modest  investment^ in  punch  presses, -box  finger  brakes,  and- 
other  high  grade  sheet  metal  tools  wBl  result  in  a  viable, 
business  near  any  electronics  center*    Hefting  shops  capable 
.  of  anodizing  and  eriditing  and-plastic  shops  who  can  handle, cut, 
drill,  fabricate  front  panels,  anti  faceplates  are  needed*       *  - 

D,  Technical  Writing*  'Especially^by  Writers  with  multi-lingual  capa- 
bijity  and  a  knowledge  qf  basic  graphics  production  prpcesses 
are  always  in  d6nfcnd<  '  *  '  ^ 

E*        Custom  Board  Loading,    PC  BoarG  "stuffing^'  facilities  require 
only  rudimentary  work  benches^  skilled  workers*  temperature 
4       controlled  soldering  irons  and  common  ^sense  production, controL^ 
Subcontracting  for  larger  assemblers  creates  dozens  of  oppor- 
tunities* V  .  < 
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HAWAII  '      -  ^ 

 ^  .  ^  * 

The  State  of  Hawaii  is  actively  engagi^d  .Iri  developing  an  electronics  industry. 
Mike  Colvin,  from  the  DepJalrtnient  of  Planning  6  Economic  Devieiopment  of  the 
State  will  later  present  a  pa^er  on  his- state's  effort.^  Briefly*  Hawaii  has 
opted  for  a  high  technology  industry.    A  Research  arvd  Development  orienta- 
tion with  production  facilities  for  high  value^rlojv  weighjt  products.    Hawaii  is' 
a  relatively  hJfeh  labor  cost  atea  and  has  a  successful  economy  .based  on 
tourism  and  tigbpical  agriculture..  ,  The*  State  sees  alternate  econf^mic  solutions 
to  development  needs  in  an  electronics  industry. 

Hsqlfaii  creates  many  electronics  engineers  per  year  most  of  whom  "travel  to  the 
mainland  to  find-employment.    This  creates  both  economic , and  social  problems 
which  a  successful  industry  can  resolve.   .The  Hawaiian  Islands  also  need  lower 
level  jobs  for  the-  many  thousands  of  immigrants  from  both  the  mainland- U.S. 
and  Asia,  who  must  be  accomodated- each  year. 

m 

AUSTRAL1A7NEW  ZEALAND  "  * 

Australia  is  a  developed  country  with  broad  based  indiistry  and  extensive 
mineral'deposits.    It  has  an  existing  electronics  industry  oriented  toward 
local  demands.    As  a  political  matter*  Australia  has  traditionally  had  a  high 
tariff  b^rier  designed  to  protect  >its  domestic  market  from'  outside  predators. 
'This  has  been  a  major  rea^n  for  creating  a  high  manufacturing  cost  environ- 
ipent  which  makes. the  Eu^pean*  Japanese  and^  American  electronics  companies 
quite  happy.    Otherwise  the  Australians  would  pose  a  major  threat  to  the 
Southeast  Asian  market.  -  . 

V   .      •      .  %        .  ) 

It  is  a  political  comment  perhaps  not  germane  to  a  discission  at  the  PTC,  but 
the\Australians  .may  yet  wind  up  on  a  par  with  the  major  suppliers  of  the 
North-    As  ASEAN  develops,  it  \s  quite  probable  that  they  will  go 'the  route 
of  the  European  common  market  in  creating  tariff  barriers.    Most  of  the  multi- 
'fiational  ccwnpanies  already  realize  that- they  must  (as  they*  well  should)  provide 
technology  transfer  and  a  share  of  the  economic^enefits  through  joint  ventures 
or  licensing,  /  * 

New  Zealand  is  also  a  developed  oountry  b'ut  its  home  market  is  relatively  small, 
not  allowing  for  ^  domestically  oriented  electronics  industry  on  a  broad  basis. 
Still,  anyone'who  is  invglved  in  radio' communications  in^East  Asia  is  aware  of 
at  least  one  Kiwi  company  that  has^  succfeSsfully  penetrated  the  mobile  radio 
markets,  long  thought  %o^e  the  exSl^siTC  domain  of  American  manufacturers* 

.  "  .  /  f  <■ 

FIJI  ^  '  .   ■     '  ^ 

This  Isiarid  group  has  many  attribtites  for  an;  electronics  indftistijy.    There  is 
a  good  po|)ulation^  base  of  approximately  &00»J)00  pebple.    The;' location  is  a  bit 
off  the  normal  stream  of  electronics  component  manufacture,  put    do^s  have 
very  good  air  transportation  schedtilesi    Both  the  Fijians  and  the  Indians 


DOrta. 

are  a  vigorous^  peoplje^^th  a  good  work  ethic  and  demonstrated  ability* 


On  the' short-term ,  Fiji  could  decide  to  use  Its  relatively  low  labor  rates  to 
attract  the  "busy  hands"  labor*    Perhaps  a  semi-conductor  industry  could  be 
attracted  due  to  the  labor  cap^abilities,  clean  water,  stable  government^  ade- 
quate power*    This  itfould  require  establishment  of  a  free  trade  zone  and  tax 
*  concessions  or  other  incentives  following  the  ASEAN  country'  examples. 

Tax  concessions  and  free  trade  zones  often  evoke  negative  images  in  developing 
countries/  An  impbrtant  consideration «  though*  is  to  remember  that  most  of 
\the^traditional  abuses  of  these  econonAc  stim&ants  cane  from  the  old  trading 
companies*    During  the  colonial  era  they  too  often  took  advantage  of  a  fUnda- 
m^tal  need  fdr  import  substitution*    The  electronics  industry  that  is  postulate^ 
here  is  elKport  oriented  and  an  entirely  different  set  of  parameters  obtain,     '  ^ 
The  multi-national  electronics  companies,  particularly  the  semi-con^Juctor  in-^ 
dustry^  demonstrate  an  enlightened  self-interest  that  allows  the  hoSt  country  to 
exert  more  control  while  allowing  their  fdreign  partners  to  retain  and  repatriate 
'  the  profits;  M 


Fiji  has  a  very  desirable  climate  and  living  style.    As  its  industry  develops* 
it  could  Idok  towards  tonger  term  possibilities..  It  should  ]^e  easy  to  ^ttract 
design  and  engineering  talent.  ^Both  bcal  engineers  who  have  gone  abroad^ 
to  study  and  work  and  other  commonwealth «  Western  EurxDpean  and  AmericarW 
technotogists  wquld  welcome  life  in  a  South  Seas  Environment*    That  is*  as 
long  as  they  have  telecdmmunications  facilities  to  provide  remote  access  to  ^  , 
their  data  bases, ^  One  consultaht  of  international  stature*  D,  George  Peck  "6 
Associates  is  already,  based  in  Suva, 


Fiji  has  the  advantage  of  ample  land  an^  even  more  im 
language  facility,    English  is  detinitely  the  language  of 


tantf  an  English 
ectronics. 


GUAM 


A  good  location^  in  the  Western  Pacific ,  ctose  to  Asian  compondik  sqiirces  and 
directly  in  line  with  the  North 'American  markets  favors  Guam.    Existing  laws 
allow  a  quite  substantial  rebate  of  f€^eral  income  taxes,  'I'his  should  make 
Gu^  especially  attractive  to  U*S.»'manufacturers,    Guam  benefits  from  .the 
equal  protection  of  laws  imder  the  U*S*  Constitution*    Japanese  companies, 
.under  pressure  to  improve  The  balance  of  payments  with  the.  United*  States 
could  well  take  advantage  of  the  fact  that  a  {>roduct  manufactured  in  Guam 
enters  the  United  States  duty  free  and  is  considered  an^^American  product 
providing  over  50%  of  the  value  is  added  in  Guam-    For  ^  such  Japanese 
companies,  Guam  offers  a  shield  under  existing  law,  from^CS*  Sficome  tax. 


This  gives  -Guam  a  decided  .advantage  over  the  presesif^Japanese  trend  of* 
establishing^  and  manufacturing  on"  the  U*.S,  flaainlaild,  ,  ' 

Guam  could  also  provide  a  toe-hold  for  American  companies  entering  the  Asian  \ 
^  market.  . 

The  EngUsh  language^  capability  on  the  Island  is  good  and  Guam  (although  !  , 
under  U,S,  law)  is^outside  the  U.S.  customs  barrier-    A  comp'any  could 
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import  printed  circuit  boards  from  Taiwan,  components- from  Japan  and  Hong  \ 
Kong  and  assemble  them  on  the  Island. 

Stm  ariother  facet  of  Guam  is  the  presence  of  large  military  fbrces.  From 
.  Hawaii^s  experience*  this  can  provide  considerable  technology  transfer  by 
employing  "moonlighting"  technicians  and  military  wives. 

External  telecommunications  facilities  are  quite  good,  as  Guam  is  the  hub  of  < 
many  cable  and  satellite  links, 

Guam  is  not  without  problems  though.  The  Agana  government  has  been  po- 
litically unstable.    Now  wi£h  a  businessman  as  Governor,  the  near"term  poten- 

,  tials  should  be^vpP^^ved,  As  an  organized  U.S.  territory,  Guam  is  subject 
to  the/U,S,  minimum  wage  laws»  which  ;0eans  that  wage  rates  are  qiUte  a  bit 

.  higher  than  in  other  Asian  countries. 

Air  '^ansport  in  Guam  is  barely  adequate  and  schedules  in  and  out  of  Guam 
by  the  American  carriers  are  unfbrtunately*  on  the  decline,  ^ 

On-lsland  transport  and  the  local  telephone  and  power  system  bear  improvement 
The  Guamanians  are  not  unaware  of  this  and  are  providing  considerably  empha- 
sis in  making  needed  infrastructure  improvements  but  there  is  yet  a  long  road 
to  travel. 

Fair  or  not,  many  U,S,  engineers  have  a  negative  image  of  Guam  as  a  place 
to  Hve*    Hawaii  offers  more  inducements,  as  far  as  a  lifestyle  and  of  course/  is 
many  thousands  of  mUes  closer  to  the  American  Mainland,    Nevertheless^  a 
high  technology  industry  on  Guam'  could  probably  attract  many  competent 
Asian  engineers.   This  would  require  compliance  with  regulation  of  the  U.S, 
immigration  and  labor'  authorities;  but  favorable  grecedehts  do  exist, 

Samoa  on  .the  s^urface  appears  to  have  even  greater  opportunities  for  an  elec- 
tronic!^ industry.    In  Samoa  labor  is  decidedly  less  costly  than  in  Guam*  . 
however  t  sc^^tching  the  surface  shows  a  number  of  problems  that  fnake  it 
guite/diffic^t  to  attract  an  industry  to  other  American  or  Vfestern  Samoa^ 
.  Thesfe  include:      *  ^  ^*        *  ^ 

A*7   Small  population,  and  labor  bdse*    '       <  , 

Limited  land  area  ^ 

/  G.     Inadequate  Utilities  and  Telecommunications 

D,     Off  the  beaten  path,    Samoa  is  but  of  the  flow  of  electronics  compQ- 
■  ^     nents  and  products**    Both  sea  and  air  transport  is  quite  restricted, 

E-     Infrastructure:    Electronic  manufacture  is  non-existent/ the  economics 
of  infrastructure  is  still  developing*       ^  .  • 

ft  ' 

"^Less'of.an  absolute  pipblem  in  W^g^em  Samo^  than  in  American  Samoa. 
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F.    Political  an4  Social  Conceri\s.    As  loveljft  as  the  Samoans  are  and  as 
attractive  as  the  Polynesian  lifestyle  is  and  as  stable  as  their  govern- 
ments have  been  in  recent  decades/th?  perception  of  the  average 
American  or  Japanese  businessman  is  quite  different.    They  place 
Samoa  guite  low  on  the  priority  list  for  plant  site  selection « 

What  was  said  for  the  Samoans  holds  true  in  greater  or  lesser  measure  for  Tonga » 
the  Cook  Islands^  French  Polynesia  and  Kirlbats* 

TRUST  TERRITORY  OF  THE  PACIFIC 

What  formerly  was  the  U.S.  Trust  Territory  of  the  Pacific  and  what  is  now 
finding  political  maturity  as  the  Commonwealth  of  the  Northern  Marianas  also 
has  some  interesting  potential  for  development, 


Recently  at  the  1979  ^W^ii  Congress  of  Planners »  a  young  Micronesian  ap- 
proached to  discuss  tyrpossibility  of  an  eleotronics  industry  for  Ms  Island, 
Ponape.    He  is  an  electrical  engineering  graduate  from  the  University  of 
Hawaii  but  had  no  opportunity  to  practice  his  chosen  profession  at  home  so 
he  was  pursuing  additional  education  in  the  United  States. 

Applying  some  of  the  criteria 'used  in  examining  the  other  mid-pacific  Jslands; 
land,  peoplei  costs,  political  stability,  he  was  given  a  firm  ^'maybe!". 

* 

Cei^tainly  the  electronics  industry  is  worthy  of  evaluation.    The  Japanese  are 
very  sympat|ietic  and  favorably  disposed  to  the  Islands  they  formerly  occ,u^ied. 
There  is  a  good  potential  for  tax  advantages  and  potential 'duty  free  entry  into 
the  United  States.  ^  ^ 

On  the  other  hand,  infrastructure  problems  dre  great  ahd  probably  insurmount- 
able for  the  immediate  future.    Power,  water,  land  transport,  external' air  trans- 
port have  not  kept  pace  with  what  one  would  exj>ect  from  "a  U»S.  administered 
territory,  . 

An  e:tception  could  be  the  tlorthern  Marianas.  Saipan  has  adequate  transport 
and  good  international  communications  via  ties  to  the  Hawaiian  telephone  Coin- 


pany.  The  people  of  the  Northern  Marianas  have  an  English 
petance  and  are  comfortable  ,with  the  Japanese 


guage  com- 


CONCt>USION  .  * 

Electronics  is  booming  on  a  world-wide  basis.    As  the  cost  of  virtually  all 
products  rise^  electronics  costs  are  diminishing.^  The  complexity  and  usefulness 
of  its  products  is  enhanced  daily  as  increased  application  in  all  sorts  of  indusr 
tries  are  foundf  If  for  no.oth^r  reason  thdn  the  above*  the  electronics  indus- 
try may  be  worth  exploring  to\  it  may  be  the  means  of  satisfying  the  economic 
and  social  goals  of  the^Islands  while  not  infringing  too  harshly  on  the  existing^ 
.Ufe  style.  ^  ^ 


\ 
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ELECTRONICS  ANg^WAII 

'*A  winning/combination" 


Michael  Colvin'        *       ,    '  - 
Economic  Development  Division 
'  State  of  Hawaii 
Department  of  Planning  and  Economic  Development 


Abstract 


ftlis  paper  describes  why  Hawaii  is  interested  in  pranoting  the  electronics 
industry,  why^awaii  is  suitable  for  the  electronics  industry  and  what  the 

State  Is  doing  to  support  electronijcs  Industry  expansion*    Included  are  ' 

f 

coninents  on  the  Hawaii  State  Pla*^»  community  support ^.^T^ia^or  force,  education 
and  compatible  ^^ndustries* 


Electronics  and  Hawaii  are  a  winning  combination.  We  want. you  to  know  ^ 
precisely  why*  ^  * 

First*  the  State  seeics  industry  which  1s  compatible  with  the  special 
quality  of  our  Hawaiian  environment.  You  know  us"  as  a^ace  of  fantastic 
beauty,  '  --^^ 

^  Our  water^'fs  naturally  gure^  Abundant*  and  needs  no  chemical  treatment. 
We  have*  perhaps*  the  best  natural  water  system  Anywhere  in  the  world. 

The  air  in  Honolulu. is  the  cleanest  air  of  any  major  urban  center  In  the 
country.    Yet*  Honolulu,  now  is.  Arperlca's  13th  largest  city. 

Our  Islands  are  special  and  we  want  to  keep  Jthem  that  way. 

The  second  basic  reason  we  are jroimiitted  to  electronics  Is  that  we  seek 
Industry^ln  which  our  rich  and  ethnically  diverse  population  can  realize  Its 
fuTl  potlntial/  ,    .  .  "  ^ 

We  especially  want  our  talented  young  people  to  be  rewarded  for  the  high 
value  which  the  people  of  Hawaii  place  on  education.    In  this  r^ard*  we  are 
defeply  concerned*  which  brings  me  to  iriy  third  point: 

The  current  structure  of  our  econoniy.    Tourism  fs*  as  you  know*  Hawaii's 
largest  industry.    Tourism  is  larger  than  defense  spending*  sugar  aOd  pineappl 
combined,. 

Tourism  Is  expected  to  nearly  double  by  the  year  2000*  while  the  others 
are  not  expected  to  growA^ignificantly, 

Our  future  prospect* /Iflfen*  is  to  become  increasingly  dependent  on  a  sing! 
industry  which  provides  rela^ely  lower-skill  and  lov^er-paying  jobs. 

So'wh^n  we  speak  of  our  desire  for  economic  diversification*  it  i&not 
merely  rhetoric.    It  1s  a  fundamental  reason  why  we  are  seeking  to  .expand  our 
electronics  industry  and  why  new  firms  can  expect  to  be  treated  well  in  the 
Islands,  *  ^ 

We  are-working  systematically  to  bring  electronics  firms  to  Hawaii.*  , 

.Governor  George  R.  Ariyoshi  is  personally  coimiitted  to*  and  involved  in* 
that  effort.    As  he  has  noted^  "Expansion  of  the  electronics  industry  has  the 
support  of  the  State^and  County  gov^ment*  agenc1es*.'th$"jState  Legislature 
and  private  industry.** 

With  the  support  of  Governor  Ariyoshi*  the  Hawaii  Legislature  has  enacted 
into  Uw  a  State  Plan, 

, 

A  reading  of  this  plan  clearly  shows  that  Hawaii  is  not  anti-growth*  as 
sometimes  described.    Rather  —  "  ^ 
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We  pursue  a  policy  of  Preferred  jSrowth*  and  in  every  respect  the  electro- 
rVics  industry  fits  the  priorities  set  forth'in  the  Hawaii  State  Plan, 

Electronics  is' a  smokeless  industry. 

Electronics  provides  ciallengingj  high-skill  em?tbj(ipent  and  good  pay. 

Electronics  can  increase  expiy^  and  reduce  imports »  which  is  a  basic 
concern  of  ciyrs, 

Because  electronics  is  expected  to  triple  s^^es  world-wide  by  1990*  we 
see  a  potential  for  significant  economic  diversification.  ^ 


The  197^  Legisla^re  appropriated  $125»{H)0  to  e)ipanding  electronics  for 
the  Hawaii  Institute  fof  Electronics  Research*  a  cooperative  .effort  of  the 
University  of  Hawaii  —  the^tate  De^^irtment  of  Planning  and  Economic  Develop- 
ment     and  private  industry,  '  , 

The  State  Economic  Development  Division*  has  a  well-established  program 
of  promoting  preferred-growth  industries,  and  we  are  prepared  td'^ngage  in 
producjt  promotion*  provide  low-iflterest  loans*  and  assist  in  finding  locations, 
recruiting  talent*  and  marketing. 

We  believe  this  expansion  effort  can ^succeed  for  three  basic  reasons: 

Number  one  —  Talent*    Hawaii  has  a  reserve  of  profession^,  managerial 
and; technical  talent  which  can  be  put  to  work  in  electronics,  and  more  such 
talent  in  the  educational  pipeline'—  as  well  as  a*  reserve  poQ^  of  highly 
motivated  and  skilled  workers.. 


^  second  reason  ia^science^  Hawaii  has  a  strong*  diverse  scientific 
,'^on^^  Hawaii  will  provide  a  good  climate  fot  electronics  research*  ^ 

envelopment  and  manufacturing. 


\  Number^three      Pacific  location*    We  occupy  a  unique  Pacific  tole*whichi 
spans  EaH  and  West  in  population  makeup*  language*  culture *^transport«Wfl^* 
communication  and  business  contacts,  ^    .  . 

In  describing  point  one*  Hawaii's  ^1^tronics*-talent*  Hawaii's  tradition 
of  seeking  educational  excellence  should  first  be  stressed. 

-  t  ^  *  .  _  ' 

It  is  deeply  rooted  in  both  our  missionary  history  ancTouir  plantation- 
immigrant  history.  ,  ,  _  • 

Today*  32%  of  ^the  adult  population  of  Hawaii  has  completed  13j)r  more 
years  of  schooling*  compared  to  a  U-  S.  average  of  Z&%. 


'  The*  Ujiiversity  of  Hawaii  has  an  excellent  schooPof  engineering  and 
department?  of  electrical,  engineering* 

-\-  ■ 
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It  provides  extensive*  up-to-date  hands-on  training  in  solid-state  elec- 
S^ronics  apd  computers^  in  addition  td  traditional  basics, 

^   Each  year*  70  students  graduate  from  the  University  of  Hawaii  ^nd  90% 
of  them  reluctantly %eave  the  Islands  for  employment  elsewhere. 

As  a  matter  of  facti^  many  of  the  top  electronic^  and  related  companies 
in  the  country  are  engaged  in  wholesale  recruitment  of  Hawaii  talent  to  the 
Mainland. 


Hundreds*mOre  graduate  from  Mainland  Universitves»«^nd  are  frustrated 
in  their  desire  to  return  to  Hawaii  to  work.    These  stuaents  represent  a 
ready  reserve  of  talent  for  Hawaii  manufacturers. 


The  University  placen\ent  service  lists  30  Hawaii-born  electronics  engineers 
now  living  on  the  Mainland  who  would  like  to  return  home;  undoub*tedly»  there 
are  ^fnany  more,  ^  ■ 

Fifty  engineers  and  techni^^ians  are  listed  by  the  State  Labor  Department, 
These  individuals  unable  to  find  suitable  employment  in  electronics  who 
would  be  immediately  available  to  fill  job  openings. 

As  further  evidence  of  this  reserve  talent  pool»  consider  the  experience 
of  Hawaiian  Telephone  Company,    They  have  no  trouble  hiring  electrical 
engineers  and*  in  fact*  they  have'75  engineers  on  their  yaifTng  list*  now 
living  on  the  Mainland*  seeking  to  move  to  Hawaii,.       ^  ^  '  ' 

The(University  of  Hawaii  has  a  statewide  conmiunity  college  system  which 
graduates  40  to  50  electronic  technicians"  a  year,  < 

This  training  program  is  generally  resporfslve  to  indijstries  which  create 
quality  employment*  and  it  could  be  expanded  as  dentand  warrants, 

'  Both  theCsjze  and  nature  of  Hawaii  *s  labor  pool  is  also  an  asset  for 
electronics.    As  of  July*  1979*  23*000  active  job  seekersfwere  listed  with 
the  Honolulu  job  bank*  including  3*000  technical*  managerial  or  professional 
workers.    This  represents  the  minimum  ^available  labor  force*  since  there  are 
^jiiany  additional  job-seekers- l*isted  only  with  private  agencies,  ^ 

Hawaii  has  a  steady  influx. of  immigrants  from  Pacific  and  Far  East 
nations  —  more  than  9*0CK)  in  1977,  s 

Many  are  trained  in  electronics  or  capable  of  being  trained*  and  together 
they  provide  an  ev^expanding  work  forc-e  for  the  industry,  ^ 

^A  specific  demonstration  of  the  availability  of  electronics  workers 
^occurred  recently  when  a  Mainland  manufacturer  advertised  in  Honolulu's  news- 
papers*   He  was  astounded  by  the  response,    After  the  first. tialf  day*  he  * 
stopped  taking  applications  and  disconnected  his  telephone. 


2A-14 


4 


Our  employees  are  a  bargain.    Average  pay  for  electronics  and  taparable 
skill  areas  is  less  in  Honolulu  than  in  major*  Mainland  areas. 

*    *  . 

More  importantly*  Hawaii  workers  are  motivated*  dedicated  and  enthusiastic. 

-    In  a  1978  surveyof  employers*  all  Hawaii  employers  described  the  more 
than  300  electron^*  workers  here  as  above  average  in  quality. 

1%is  impr'ession  of  a  motivated  work  force  is  supported  by  State  Labor 
Department  statistics  xhich  shows  that  99%  continue  in  their  jobs  from  one 
year  to  .the  next. 

Let  us  turn  to  point. two  —  we  provide  an  excellent  climate  for  science. 
A  climate  that  is  supportive*  stimulating  and  ver/  possibly  generating  oppor- 
tunities for  .new  applications. .of  electronics.  / 

.  *  ^.      ■    ■  /  ■       ^  ' 

Hawaii  is\the  leading  center  for  scientific  research  and  development  in 
the  Pacific  and  the  Universitj'  of  Hawaii  is  one  of  the  leading  university 
research  centers  in  the  country.    It  H  consistently  in  the  top  3  percent 
among  U.  S.  universities  in  receipl  of  Federal  research  and  trainirtg  grants* 
at  an  average  of  $30  million  pTu?  dollars  annually.         ^  \ 

Me  are  in  the  forefront*of  research  into  alternate  energy)  potentials* 
such  as  geothermal  energy*  biomass  energy  (derived  from  Sugarcane  and  other  ^ 
fast-growing  plants)*  and  ocean^ thermal  energy  conversion.    We  believe* 
j^ealistically*  ^e  have  an  excellent  chance  of  becoming  tjie  first  State  to 
achie/e  self-sufficiency  in  renewable  energy  resources. 


Ha 
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^  is  a  major  mairine  research  center  in  such  areas  as  marine  footi 
mangan^se^noduTe  mi*fng.        \  ^  ^  ^  . 

.  Our  astrondmical  observation  site  on        Bi^^slefnd's  Maura  Kea  is  the 
highest  and  southern-m*st  site  in  the  worl'S;  ^  ^ 

It  has  the  cleanest*  driest  air  of  any  observatory  in  the  world*  or  wlipt 
astroncmiers  call  the  best  "see"..  ,  ■         ,      ^  * 

As  a  result*  we  are  rapidly  beccmitng  the  international  capital  for  astro- 
nomical observation  and  research.  ,  -     .  . 

Xhe  fundamental  point  is  that  we  have  the  concentration  of  talent  and 
program  necessary  for  science  to.wflpurish."  This  ts"  an  asset  we  have  nurtured 
/     carefully  ?ince  the  earljjjJays  of  Statehood. 

^l'^      The  tKird  basic  point  —  ifs  the  same  way  icience  benefits*  electrontcs 
can  benefit  from  our  unique  Pacific  location. 

The  East-Wes^Center*  for  exchange^  In  communications*  envirohmental 
policy*  bu5inessi€evelopment^dnd"  resource  systems*  is  *the  only  one  of  its  k^ind 
In  America^.    ^        \/      .  \  \x  * 
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^   The  roots  of  half  our  people^are  in  Asia*   We  understand  the  Pacific, 
gnd  w€^  are  uniquely  positioned  to  open  Pacific  mstrkets* 

'Coromunications  are  excellent;  Hawaii  is  tbe  only  placeMn  the  U»  S»  if^  ^ 
which  you  can  call  both  the  East  Coast  and  Asia  in  the  same  working  day* 

Transportation  is  readily  available  and  affordable*   Air  p^arcel  post 
'  rates  frcwn  Hawaii  to'^New  York  are'the  same  as  frm  California  to  New  York* 

Air  freight  costs  s^re  negligible  f<^'the  high-value,  low-weight  type  of 
production  we  seek:    $30  to  ship  a  20-pound  item  to  the  West  Coast*   Air  ser- 
vice ta  the  U*  S;  'Mainl'and  and  the  Far  East  is  frequent,  with  well  over 
one  thousand  flights  a  week  arriving  and  departing  Honohjlji  International 
Airport*  *  ' 

Our  Pacific  location  offers  Far  East  marketing, potential,  arid  our  conmiuni 
cations/transRortation  links  are  excellent* 

Cost  is  competitive  with  comparable  living  costs,  and  cost  of  government, 
and  indusliHal  *5nd  office  space  is  reasonably  priced  and  widely  available* 
Government  and  industry  are  cooperating^  in  this  effort,  and  we  stand  re3dy  to 
assist  fintis  'interested  in  Hawaii.   They  will  be  welcomed  and  will  enjoy  on- 
^goihg  support*and  cooperation*        ,      .  ' 

It  is  as  our  Governor  said,  "We  are  convinced  that  electronics  arid, Hawaii 
can  be    winning  cdmbinati^on"*  '  ^  ,    '  ^ 
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Probably  the  most  important  aspect  of<^n  on-^line  system*  &s  far  as  &n  on**line 
user  is  cotlcerned*  is  that  it  can  be  uaed  directly  by  the  person  with  an  in-^ 
formation  need'vithout  delegating  the  search  process  to  ad^  information  special 
ist;  i*e«t  a  da t^  processing  technician.    This  being  so^  i(  is  all-important  ^ 
that  on-line  systems  by  ^acceptable"  to  both  existing  and  potejiti^l  users*  ,  \ 

This  phenomenon  was  initially  defined  by  Calvin  Mooers**    According'to  Mooers\ 
Law:    "An'  information  retrieval  ayst^  will  tend  not  *to  be  u^ed  whenever  it 
is  more  painful  and  troublesome  for  a  user  to  have  information  than  for  him 
^ot  to  have  it/'    in  ^his  paper*,      w^l  considei;  $ome  of  the  impprtdnt 
factors  concerning  human  acceptance  of  on-line  systems*  asi^well  as  faq^ors 
influencing  ease  of  use  of  tiiese  systems*.   These  factors  viir  ultimately 
determine  whether  the  on-line  system  is  used  repeatedly  and  whether  it  is 
preferred  to  other  sources  of  ;Lnformation,    *  .  '     ,  ' 

In  preparing 'this  paper*  it  became  qt/ickly  apparent  that  studies'on  the 
behavior  of  usei^s  in  an-on-line  systems  environment  are  extremely  rare* 
However*  £Be  findings  of  thdde  studies  which  were  available  ^aVe  been 
summarized  and  are  presented  in  the  hope  that  they  will  enable  the  data 
processor  to  buiftd  more  effective,  on-line  systemS.*  To  ignore  the  user*  and 
his  reaction* 4wi^l  simply  cau^e  users  to  become  ^frustrated*  lose  iufterest 
in  the  on-line  system*  and  turn  to  alternate ^sources  of  information* 

Getting  back  to  Hooers*  L^w*  $nd  if  is  is  a<5cepted  as  being  valid*  then  two 

questions  ^kust  be  raised: '         ,   *   /  ^  " 

1)   .iJftat  factors  influence  ease;  pf  use  ^rom  "^he  users  viewpoint? 
,   '  ;    2)    What  ultimately  determines  whether,  a  user  will  make  use  of  a 

system  repeatedly?       y        '^^  '  ,  ^ 

There  are  probably  as  many  different  answets  td  these  qoestions  as  the^^e  are 
users*    Howevei^*  in  evSluaMng  the^studies  referenced       this  paper*  t}ie  * 

"  :        .  V   -'276  . 


following  answers  occurred  most  often:  \    ^  ^ 

A)  User  ^Acceptance  *  . 

B)  '  Time  Factors  ^ 

C)  Hardware  Factors  '  ^         ^  ^         ,  ' 

D)  Language  of  Communication 

E)  System  Sensitivity 

FX    Errors  and  Eirror  Messages 
G)    Symbiosis  ■  * 

The  remainder. of  this  paper  is  directed  toward  expanding  and  ,^e£ining  each 
of  these  areas. 

A.    USER  ACCEPTANCE  ^      \  ■        *  ^ 

In  a  study  performed  by  Dr,  R.  V.  Katter,  several  factors  were  presented  that 
appear  to  influence  user  accept^ncOE  of  an  on-line*  system.    He  defines  four 
"effects**  that  the  neophyte  user  may  well  experience  at  an  on-line  terminal. 
The'  first  Is  a  pressure  effect*    The  immediacy  of  feedback  provided  by  the  ^ 
on^lln«  system,  which  is'  one  of  its  most  important  and  obvious  attractions,  ' 
may^in  itself  be  discohcertnin^  and  intimidating  to  som^  inexfierienced  users* 
Because  the  terminal  responds  rapidly^  the  user  false^  fe^ls  that  he  roust 
respond  equally  rapidly*    Certain  users  may  be  conscious  of  this  pressure  and 
beg'in  to  compensate.  Consequently,  they  do  not  allow  themselves  adequate  time' 
to  fully  interpret  the  on-line  feedback,  they  make (hurried  decisions,  and 
their  search  interaction  becomes  subopt'imum  as  a^result* 

^  4  s  -  \      .  .  ^ 

The  second  effect  reported  by  Kattet  is  the  peephole  effect,  which  tends  to 
be  a  characteris^tic  reaction  to  the  user  of  typewriter  terminals.    For  the 
'inexperienced  userj  the  typewriter  terminal  may  create  the  effect  of  a  peep- 
hole through  which,  the  contents  of  a  data  base  can  only  be  viewed  in  very 
small  pieces*^  Although  a  system  response  m^y  commence  in  a  relatively  short 
time,  the  full  message       spelled  out  laboriously  at  approximately  i^^^ding  ' 
rates,  dnd  the  user  is  gijen/no  feeling  qf  the  ''conceptual  d^stan«s**  that- 
the  .system  may  have  to  travel  In  order  to  produce  a  response.    The  typewriter, 
is  not  a  good  browsing  device «    It  gives  th^  impre^ion  of  ''plodding'*  and 
the  user  has  difficulty  in  visualizing  his  complete  search  strategy,  perhaps 
morej^so  than  if  ^e. -were  using  a  conventional  iij^nual  method.    All  of  these 
factors,  contribute  Jo  the  feelingyrby  users  that  the  system  is  Somehow  very 
mysterious.    T*e  ysfer  of  a  CRT^^4ispla;y  unit  is  ^  less  likely  to  feel  the  peep- 
hole ef fect/although*it  may  stillTbe  present  in  a  milder  form* 

A. third  effect  ncffed  by  Kiatter  is  termed  the  f ishboWl  effect.    Jn  a  manual 
^system,  such* as  a  printed  index  or  card  catalog,  the  search  is  conducted  in 
relative  privacy.    Some  neophyte  users  f eel  J?hat  this  privacy  is  denied  them 
^when  they  operate  a  terminal,  especialily  wften  it  is  located  in  a  crovded 
public  area,  and  that  their  deficiencies  in  searching ^and^keying  are^being 
that  one^  on-11^^  actions  are-ibeing  ''monitored''  by  not  necessarily  *  sympa- 
thetic persons  in  the  computer  installation. , 

Dr,  ^KatteT  described  his  fourjth  observed  effect  as  a  latk  of  avmpathy  effect 


This  is  due  primarily  to  the  realization  that  the  on-line _ terminal  is  viewed' 
*by  the  user  as  an  expression  af  the  concerns  and  self-interests  of  others  who 
^do  not  share  one's  local  of^personal  views,  values  or  goals.    The  remoteness- 
of  the^computer  and  data  base  to^whieh  the'^er^inal  is  hooked  are  acutely 
<%vious  to  the  new  user'    At  the  same  time*  the  remote  computer  can  seem  to 
be  an  activ^i"  somewhat  self-governing' entity,  that  is  busy  satisfying  the 
needs^and  concerns  of  many-  other  persons,  with  vhQm  the  user  inav  ^Ijare  lit?cle 
mutually*    The  n6w  u'feer  with  such  a  perception  may  not  expect  the  system  to  * 
be  very  sympathetic.    This,,  In/turn,  ^causes  the  user  to  have  a  lack  o^ 
sympathy  with  the  system,,  other  users,"  and  data  processors. 

Taken  together,  these  four  effects  account  for  the  subjective  fe^eling  of  a 
subject-object  role  reversal  that  has  been  dfescrijbed  by^many  fledaling 
users  of  on-line  terminals.    Instead  of  perceiving  the  system  and*he  terminal 
as  an  objecf  that  he,  .the  subject,  -molds  to  his  wishes,  the  user  feels^ 
himself  to  be  the^object  that  is  being  mo-lded  and  manipulated  by  the  system. 

There  are  several  other  reacti^ons  and>factors  which  will  directly  affeet 
user  acceptance  of  an  on-line  sy^em.     Some  users  h^ve  ^n  innate ^^6bia       '  , 
relating  to  the  suspected  '^fragility**  of  the  on-line  system.    They  are 
afraid  that  if  they  make  a  mistake  (e.g.,  hit  a  wrong  k^y)^  th^s  witl  cause  ^ 
drastic  and  irreparable' damage  to  the  hardware  or  data^base.    It  simply 
m^ans  that  'designers  and  managers  oE  inforipiatc^  systems  should^  do  all  they  ^ 
'Can  to  reduce  wild  fears  of  this  type.'  '  However,  it  Is  equally' impdr.tant  _^ 
that  users  must  be  told  to  abide  bj  system  jules  and  that  they  not  be  allowed 
to  **play  around**  witK  the  system%-  .  Cirtain  other  usersfcre  hostile  because 
they  dislike  typing, Mre  very  poor  typists,  or  basically. feel  that  typing 
is -demeaning  of  beneath  their  dignity  ("I  ^have  had  a  sec^retar^^o  db  "my 
typing  for  almost  20/ years*')  .    Despite  these  various  adverse  mictions, 
on-line  retrieval^  systems  have^  generally  been  accepted  with  great  enthusiasm, 
although  not  all* users  wish      conduct  their  own  searches;  some  stilT  prefer  ^ 
to  delegate  to  an 'information  specialist.    In  some  information  centers,  the 
introduction  of  §n -^n-line  termirial  was  found"  to  attract  new  lisers,  u^ers       >  ^ 
who  did  not  't^ke  advantage  of  ^previous  ba^tch-processing.  capabilities,  and* 
even  people  who  had  previQusly  m5d€  ^  use  of  the  centers  facilities  in  any'  * 
form,.  In  some  caseS;,  at  lea*st,  the  on-line  system  attric^  requests  that 
would  be  completely ^unsuitable  for  processing  in  m  batcm  mode*  ,  * 

It  is  important  to  realize  that  the  ^'su^jefct-object  role  reversal*'  concept 
mentioned  ^by  Dr.  'Katter  is  usu^ly  a  temporary  experience  for  a  new  user.. 
The  time  jSeriod  associated  with  this  phenomena  depends  on  how  data  processors  v 
view  the  situation.  ,  s  ^     "  .  * 

■  .     -  ■  ■  f  <  ■     '  .  ■ 

If  data  processors  attentively  react  to^user  request,*  this^  fueling  tends  to  * 
disappfigj:  with  increased  practice  in  using  t^e  systefn-    It  i^  al^  quite  pos- 
sltle  tnat  the  user's^awareness  of  this  phenomenon  will  not.be  as  yivid*  as  " 
'depicted  here*    Nevejctheless ,  sopie  users  will  be  aware  of  it,  and  their  accep-^ 
tance  of  the  on-line  system  will  be  affected-,  afccordingly*    Most  new  usfers  will 
tend  to^  adopt  a  non-'commital,  pr^islonal  attitude  toward'  the  system,'  Although 
they  are  not  quick  to  find  fault,  they  will  t^nd  to  reaffirm  the  positive 
values  of  manual  tasks  with  which  they^are  more  familiar* 


Two  other  linpPrt|Tit  factors  relating  to  user  acceptance  should  be  noted.  Xhe 
first  Is  the  novlyty  factor.    Some  use  of  terminals  Is  uftdoubtedly  due  prlmarll 
to  the  fait t  that  they,  are  new  and  |at tractive  because  of  their  novelty.  Even 
If  a  user  adopts  an  pn-llne  systemWhen  It  Is  first  made  available*  there  Is 
no  guarantee  that  he  will  continue  to  use  It  on  a  long-term  basis.    To  out- 
live the  ^navelty  perlodt  It  must  help  the  user  solve,  IniQrmatlonal  problems. ^ 
The  second  and  related  factor  concerns  education. 

Generally  speaking*  It  ta,  true'  thatA?hen  an  oti-llne  system  Is  Initially  ^ 
Installed  ^t  a  user  location*  the'majorlty  of  potential  users  xd.ll  not  ^ 

^haver  had^prevlous  exposure  to'^any  form  of  on-llixe  t^mlnal.    While  tl^l^ 
novelty  may  attract  certain  tisfers*  It' may  very  we^l  ie^lse  others  who  are 
Incllned^io  avoid  the  unknown*    This  entire  situation  1^  likely  to  chang^ 
draitotlcally:  ^Itliln' the  next  decade  or  txtfCjf  as  on-line  systems  are  used 
incx^^^ingly  for  .edycatlonal  purposes  In.  universities  *  colleges*  high  schools, 

.and  even  elementkry  schools.  Problems  ofr  this  type  relating  to  user 'acceptance 
while  Importantr  now*  may  be' virtually  non-existent  In^the  near  Future;*^       ^  ^ 

B.    TIME  FACTORS  -         "       .         '  '     -  - 

The  on-line  user  expects  **rapld*'  response  ft^m.the  systeth".    When  he  comes  to 
expe'ct  a  system  response  of  a  few  seconds  or  less*  he;  tends  to  be  disturbed 
1£  he  has  to  wait  much  longer'.    In  a^study  conducted  by  J.  I.  Sclwartz*  It 
was*^ determined  that  when  response  time  exceeded  15  seconds*  'due  to  system 
problems*  hardware  ^nalf unctions*  or  uniftual  conditions*  users  who  were  not 
used  to  such  a  delay  became  both  ^disoriented -and  impatient.    They  will*    ^  * 
generally  staniM>y*  however*  as  long  as  they  are  reasonable  confident  that 
the  system  will  eventually  respond.    For  this  reasoil*  It  Is  Important  .that*^ 
■  some  form  of /'PLEASE  S^ANfe  BY*'  message  be  transmitted  by  the  system  as  soon 
a^  possible  after  It  Is  known  that  processing  delays  will  occurv  ^ 

Operators  using  an  on-^llne  .terminal  throughoift  the  working  day  tend  to  becdme  . 
bored*  If  tliey  are  forced' to  w^lt  lengthy  periods  for  system  responses;  Such 
boredom  soon  leinds  to  feelings  of  fatigue.    This  factor  alone*wlll  decrease 
operator  performance  levels*    In  a  Study  conducted  by  H*  Sackman*  It  was 
reported  that  us^s  wlth^-^sks  requiring  relatively  small*  simplistic  compil- 
tatlons  (e*g.*  typlbal  iS^'usieess  probiems)  become  Increasingly  uncomfortable 
as  computer  response  tlm^  t^  their  requests  Extended ^beyond  10  seconds*  and 
"^aslj^regularity^and  uncetW^nty.of  computer  response  time  Increases.  U^ers 
with  problems  requiring  moiJe  complex  computations  (e.g.*  engineering  or 
scientific  pfbblems)  telerated  longer  intervals*  up  to  as  much  as  10  minutes 
for  response'' time  in  longer- running  tasks*  L  . 

Probably  one  of  the  most  Important*,  yet  overlooked*  .technical  considfaratlons 
is  pac ing^in  on-line  systems*^   Pacing^^iflnro^ves  procedures  whereby  the  tenjiinal 
user  is- clearly  told  what  he  should  uniformly  ex^fect  4n  terms  of  response  .  ' 
^tlme*    Obv^^usly^  pacing  is  accomplished  in  different  wa^s  in  different  \ 
systems,  *   V  '  *    *  /  ^         ^   '  * 

In  another  study  relating  to  pacWg*' Dr.  Katter  and  D.  A.  Bldnkenshlp^^deter- 
mined  that  if  system  response  weie  always  instantaneous*  the  user's  attention 
would  never  need  to  leave  the  terminal  except  to^  attend  to  his  part  of  'the 


mutual  problem^solving  process,     In  this  case*  both  terminal  and  user  times  ^ 
V  would  be  emplojred  at  m^^miun  efficiencyt  since  the  system  would  wait  on  the 
u^r  only  when  necessary,  and  the  user 'would  never/have  to  wait  on  the  system. 
The  fact  is,  ^oweVer,  that  response  times*'  are  usually  not  instantaneous  (or 
,  even  desirable)  so  that  the  user  has  the  possibility  or  using  the- delay  eithei:  . 
,for  rest  or  for  other  work,  whether  it  is  related  or  unrelated  to  the  nOn-line 
problem-solving  process »  * 

'  If  response  times  are  always  short^^the  user  may  use  the  <ielay  for  a.-bi^ifef 
rest. or  diversionary  activity  such  as  shutting  his  eyes*  moving  or  stre^thing  ^ 
his  body,  looking  around,  moving  a  paper,  or  to  passively  'track ^he  systfem's 
activity^    As  response  time  .becomes  longer,  however,  the  ^ser  is  tempted  to 
use  the  waiting  periodfor  other  work,  "  Here  a  psychological  problem  can  arise  ^ 
due  tO'  tension  createcf  by  the  unfinished  task^  vben  a  system  response  indicates 
that  the  terminal  is  waiting  on  the  user  before  he  has  coinpleted  the  peripheral 
^     task  which  he  anticipated  he  would  be  abl^to  finish  during  the  del&y, 

For  at  least  the  above  stated  reisons,  it  is  psychologically  rewarding  for  tlfe 
user  to^  be  able  to  accurately  predict  the  period  of, response  delay^    This  would 
indicate  that  for  some  intermediate"  part  of  the  range  of  dis'tribution  qf  possible 
response-delay  periods,  there  is* a  clearly  establishable  value-tradeoff  for  the 
user  between  invariability  and  shortness  Sf  the  response-delay  period,,  No 
matter  what  the  length  of  the  required  respoase-d^lay  period  might  ^e,  as  long  - 
as  it  was. reasonable,  users  prefer  to  be  ahl^  to  predict  it  accurately. 

Unfortunately,  many  data  pi3[5^cr^ssors  approach  on-line  systems^^  and "  response  time 
naively/  ^The  initial  systeii  Kill  provide  the  fastest  leve^  o£  response. 
However,'  as  additionaL  sysceps  and  users  become,  involved,  Response  time  will 
degrade.    If  is  therefore  Important  to  anticipate  an  end  level  of  response,  time 
-(with  ail  systems  and  user^  on-yne)  and  create  ^ome^  type  Of  tindnjg  mechanism 
which  will  stabi'll-ze  response  ^time.    The  timing  factot  in  this  inecHanism*  would, 
6f  course,  be  reduced  as  ^ew^  sjfetems  or-  t^enainals  ^are  added/until  ^the  desired  ^ 
response , revel  is  achieved.    A^tmple  softjVare  loop  can  be  employed  to  solve 
this  problem.'         ^      ^     /  ,    .     •  '  '  '  ^  ^  ^ 

^  In  the^  s.tudy,  jCatter  and  Blankenship  describe  four  commonly  used  devices^ 
which  can  l?e  implemented  to  pace  tnaji-ipaGhilie  ^interaction:  ^      v  ^ 

1,  Conf irmatoty  Signals,    J^eae  6re  practically  instantaneous  acknowledge- 
^      men,ts^that  a  message  entered  into  the^system  is  being  processed , 

*  db/iftQt  necessarily  itpply  that  the  message  will  be  accepted^  as  leg 

\^  '   4ri4Arpretabletaf ter  further  processing, 

^       ^  ^    _      *>  . 

2,  Atteption  Si^alsl    These  consist^f  especially  noticeable  ligHt  oT> 

,  auditory  signals,  signals  usually  reserved,  for  indi,<i^ting  that  the  ^ 
^       system  is  ,n<}fW  awaiting  ^  response'  from  the  user:.  They  be-prograimaed 
for  single,  intermittent,  or  continuous  notices.   ^In  so?e!?  system;  the* 
'  'St tentio'n*  signal  is  usually  preceded  by^tHfe  lack  of  a  confirmatory 
'  signal^  that  should  have  followed  the  completion -of*  his^  action,  plus  a 
standard^  delay  to  allow  th^  ijper  to  notice  the  absence  of  the  conffrma- 


^\  tory  'signal.  " 


'  3.    Cuelnf^  Signals*    These  are  usuallj^ terse,  short  symbol  indicators 
^         that  show  what  qonltrol  actions  the  user  "m^y"  take*  "must"  take,  or 
^  ,        t  "mayynot"  take  to  forv*rd  the  interaction  process*    They  can  be  lni:rp- 
ducep  by  any  of  the  display  devices,  but  more  preferable  are  computer- 
switched  back-lighting  lamps  behind  the  appropriate  function  keys ♦ 

*^4*    Status  Display,    This  consists  of  a  dynamic  display  that  provides  the  ^ 
terminal  operator  xd.th  some  indicatio4i  of  the  fact  of,  or  the  &taJ:e  of, 
computer  processing  on  tasks  Tie  has  assi'gned  to  it*  *  Ordinarily,  it  is  - 
not  designed  to  capture  or  demand  attention  in  the  same  raannfer  as  atten- 
tion n^nals*    ixi  fact,  many  systems  make  this  an  on-requesd  function 
of  the^stem*         '  .  ^  * 

.  Another  aspect  of  pacing  was  defined  in  a  study  performed  by  H.  S^ckman  4nd 
/M^'M,  Gold*    They  introduced  the  element  of  interarrival  or  thinking  time , 
This  is  the  time  interval  between  the  completion  of  computer  response  and  the 
insertion  of  the  user's^next^ input  message*    After  several  independent  inves- 
tigations, the  observed  median  responses  were  remarkably  close,  in  the  range 
of  ^-jL3  second's.    This  suggests  that  there  may  be  scJme  merit  tb  forced  temporal 
spacing  b^twe^n  computer  messages  and  human  responses  ko  achieve  improved- buman 
'problem-solving*    Hopef ully-jkhis  will  facilitate  creative, thinking  Instead  of 
remedial  action,  ^  A^  mentioq^r  earlier,  when*the  system  responds  too  quickly, 
there  is  subcoostious  pressure'on  the  user  to  respond  rapidly  also,  possible 
to'the  detriment  of  his  overall  search  strategy,    A  paced  response  delay 
alleviates  Ihis  unnecessary  pressure/  '  '      .    ^  .       ^  *  ^ 

*  Finally,  user5  particularly  dislike  uhpred^table  response  times-.    It  is  only^N 
_  logical  that'  they,  should  prefer  a  constant  d^ay  to  a  possible  shorter^  but 
varia&le,*"resporise»    Unpredictable  conditions  disturb,  the  user. and  interfere 
vith^h'is  efficient  uae  of  the  systenj.    Thfs  assertion  ift^lies  th^t  it  delays 
are^ohg,  but  predictable,  a  user  can  conceivably^  cacsy  on  some  other  activity 
instead  qf  wasting  time  vaiting  for  a  response  tliat  may  come/now  or  later,  * 
Thgre  is,  of  .t;aurse,  an"  upper  limit' to  the  time  frame.  ^     .     *  ■ 

JsychologiiCaJI,  aspects  pf  response  time  in  *man-uiachine.  interaction  "have  been 
"^uMresse^  in  a  stud^  conotjicted  by  R.  B'.  Miller  which  identified  various  classes 
ol.  hum^n  action  and  purpose  at  the  on-line  terminal.    These  dif  ferentorhuman 
purposes  ^^nxt  actions  t^nd  to  pQint  to  the  same  conclusioty,  i,e,,  Response  time 
of 'around  10  seconds  will  permit  the  kind  of , thinking "continuity  essential  to 
%pstaihed  human'^probleiij-solving;  ■  "tv  *  ^' 

.  /  *  *  - 

C.     HARDWARE-  FACTORS     '  I  ^  '  %  *  ^ 

Thfe  qnly  hardware  that  the  on-line  user  is  directly  concerned  with  is  the  ter- 
minal itself,^  Tn  order  to  satisfy  his  information  requiremenps ,  thfe  user  ti^eds 
some  type  of  keyboard  to  allow  copnunication  with  the  on-line  system.    He  needs 
a  display  unit  in  order  to  view  his.  own  messages,  ^s  we^  as  ^stem  responses. 
Andj  finally,  he  may  have  need  fpr  printout  -capabilities:    Typewriter  terminals 
can  me^t  all  these  requirements,  Vhereas,  i£  a  CRT  display  is  used,  a  supple- 
^inenfary  on-line  printing  device  must  normally  be*  added,  ' 


Nevertheless,  CRT  terminals  offer  certain  definite  aiivantages  over  typewriter 
terminals  .from  the  human  factors  point  of-vlew.    They  generally  permit  more 
ra^id -coTimiunicatlon,  are  less  noisy,  an</ allow  usej;  errors  to  be  corrected^ 
mdre  easily  or,  ^t  least,  they  give  the  iiser  the  impression  of  allowing  e^ier 
error  correction,  although  various  studies  have  proven  that  they  may  caij^e 
more  errors  initially-    A  CRT  di^pl^  is  almost  essential  for^some^  typesV^f   '  ^ 
abplicacions  (e.     ,  display  of  leng^thy  documents),  since  the^lrlme  delay 
associated  with  a  typewriter  printout  may  pro\te  intolerable. 

Videa  consoles  also  permit  a  much  greater  variety  in  the  di^spl'ay  of  alphameric 
d^t^*    This  point  was  Well  made  in  a  s^tudy performed  by       R.  Mayer*  Basically, 
what  he  concluded  was: 

'    The  growing  economic  feasibility  foVyman-ma chine  communication 
^      offers  many  new  ^ossibilitr^s  for'impwved  information  display 
over  that  ofifered  by 'teletypewriters  /   m)t  only  ^do  video  consoles 
iifiprove  the  display  of  geometric  Informacdon,  but  they  offer  new 
opportuf^^iss  for  prganlslng  alphameric  information  idto  more 
effecti>^  formats  than  that,  of  conventit>T)«l  linear  displays.  ^  . 

Earlier  computer  display  designers  concentrated  on  what;  was  dis^* 
*    played,  trying  minly  to* identify*and  include  necessary  Information.  ^ 
Display  design  is  now  moving'  toward  consideration  of  how  required 
information  should  be  fo'n&tted.    New  foirmats,  movement  blinking 
of  information  ^or  emphasis,  timed  appearance  or  dlsappeatrance 
o^  informatics,  and  color  coding  are  but  a  few  of  the  majiy  possibi- 
lities that  are  emer:ging  for  computer  displays.  . 

The  keyboard  itself  is  al^o  important-    A  (ceyboard.  in  whicTi  keys  are  dedicated 
to  ma^or  system  comman^ls-or  functions  ^rea  user  time,  reduces  the  likelihood 
of  errors,^arkl  is  overwhelmingly  prefaced  by  a  majority  of  users.  Howeyer,- 
expe^ienoe  has  shown  that  users^jfauttmef^  h^ve  difficulty  locating  the  appro<- 
pi|iate'  key,  and  others  are  inti^^H«  by  the  presence  o£  so  many  unfamiliar 
keys  on  the  keyboard.    Keys,  coi^^^wuttons ,^  and  other  devices  must  be  ade- 
-quately  labeled  and*  arranged^  for  ^^B?-^  ^se.^  This  should  be  a  primary 
requisite  in'selecting  terminals* 

Visual  factoi;*        particularly  impojtant  to  the  user  of  a  CRT  display. 
Lengtljy  u^fi^f  such  a  display  has  been  known  ^o  cause  operator  , fatigue. 
The  variable^  that  determine  image  quality  Include  l^jmitiance,  contrast, 
re*genetatioh  rate  ^(if'a        is  not,  regenerated  fast  enough,  i*:  giyes'tl^ 
impression  ol  a  flicker),  chromaticity ,  resoXution,  and  size  and  style 
character^-    These,  too,  should  be  included  in  terminal  selection  criterl 

1  ^      "         .  ^  *  ' 

^n^-a  study  conducted  by  Carlisle,  ^n  application  system  was  implemented 

^4er  bt^th*  typewriter  knd  CRT  terminals.    Thef  purpose  of  the  study  was  to 
determine  which  devi'te,  if  either,  increased  operator  throughput,  i.e.,  a 
greater  amoirnt' of  data  being  entered  or  re'trieved.    The  behavior  of  th^^wo' 
terminal  groups  wa^  compared  on  the  basis  of;       ^  ■  .  * 

A.    Tfie  numt>er  of  data  elements  retrieved  and  examined  by  the  operator, 
,  .         The  precision  of  *the  search  measured  lij  terms  of  a  **televance**  score 
derived  by  having  an  experienced  inforiFiatlon  specialist  evaluate 
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'  each  retrievat  on. a  lO-point  5cale,       *    '  *' 
^         ^lapsed  search  time.       ,  '  - 

^tD*    The  numl^er  of  ^errors  made  iriia  search, 

£.    The  number  of  different  individual  search  strategies  used  by  an 
,  s      -         operator*  ,  ^ 

The  operator's  own  satisfaction^ vith  his  use  of  the  terminal. 

Basically,  what^CarfTlTeNK^ici        was'  that  the  CRT  ferminal  operators  over- 
whelmingly preferred  their  te^^als,  While  the  typewriter  terminal  operators 
were  somewhat  less  enthusiasticSoThe  video  console  users  took,  on  the  average, 
tO%  moi^e  time/  made  300%  more  errors,  and  achieved  relevance  scores  40%  higher, 
while  retrieving  about  42%  more  data  than  the  typewriter  terminal  users.  There 
was  a  strong  positivfe  correlation  between  the  number  of  ^rrors  occurring 
and  the  amoynt  of  time  spent  searching,  a  high  negative  correlation  between 
relevance  scores  and  number  of  errors,  a  weak  negative  c<>rrelation  between 
searching  time  and  relevance  6cores,/and  a  high  positive  correlation  between 

relevant  scores  and  the  amount  of  'data  retrieved, 

t  *  +  - 

Overall,  his  study  concluded,  that  users  preferred*  CRT  terminals,  the  user  was 
aftle  to  enter  and  retrieve  more  data,  and^initiallV^  at  leas more  errors 
were  generate'd,    Hol^e^iSr,  other  studies  have  shown  that  the  cpeatly  increased 
error  rate  at  the  video  terminals  was  due  to  the  fact  that  me  video  keyboard 
was  less  familiar  to  the  operator  than  the  teletype  keyboaifl.    It  is  important 
to  note  that  with  increased  usage  (experience),  not  only  did  the  error  rate 
^for  CRT's  decrease  drastically,  b'lK  the^  retrieval  fate  increased  accordingly, 

D,  *  LANGUAGE  OF  COMHUNfcATION  I         .  " 

Users  should  be  able  to  communicate  vith  the  system  in  the  simplest  possible 
way;    Therefore,  co^nands  ^oi^d  m  brief  and  unambiguous,    f{6reov&r,  dedicated 
keys  are  desirable.    For  the  useryxjho^  is  not  an  information  specialist,  a 
system  that  is  constructed  around  natural  language  (English-like)  is  more 
preferable  than  One  based  on  codes.    Inexperienced  users  haye'  a  great  level 
of  dif^lfulty  with  Boolean  expression^.    This  simply  meaijs  that  users  favor 
systems^  which  will  accept  ^n  English  sentence  oi;^phifase  as  a' search  argument. 
In  fact,  it  is  desirable  to  have  a  comprehensive  system  entry  vocabulary. 

Everything  possible  should  be  done' to  reduce  keying  nefded.at  the  terminal* 
Users  should^e  able  to  select  terms  from  displays  by  a  term  indentifier, 
the  use  of  a  light  pen?  or  by  touch  panel.    Abbreviations  for  coimnand  names 
should  be  acceptable,  or  even^ possible  Work  truncation*    One  of  the  more 
common  practices  is  to  use  def^lt  values  to  reduce  the  amount  of  keying 
needed^    Hbr^^ften  than  not,  the  user  pjrelers  to  have  the  system  automati- 
cally initlat^the  most  likely  action.    This  would  mean  th^t  user  response  ^ 
vou^d  be  required  only  on  the  exce^tionl;\ 

Th^e  are  a  -Limitless  number,  of  ar^s  which  coiild  be^investigated  to  simplify 
^and  expedite'  interaction  xd.th  the;  on-line  system.    This  most  often  overlooked 
•facet  of  thi3  entise  exercise* is  the  ne^d  to  continually  review  and* enhance 
the  language  of  communication;,   ^at?  processors,  for  anf  number  of  reasons, 
tend  to  i^istall  a  system,  monitor  it  for  a  short  period,  and  move  on  to  other 
pressing  matters.    This  means  thkt  the'user  is  saddled  with  a  system  vhich  may 
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or  may  not  be  in  need  of  refinement,    /f  it  does,  and  notjiing  is*  done  to  " 
rectify  the  situation,  ilrite  of  the  on-line^system  irfll  tend  to  dwindle,  ,  * 
Obviously,  after  the  expenditure  and  cotmnitment  o^^orporate  (organizational)-* 
resources,  no  one  really  wants  the  .on-line  system  to  be^dropped  or  use^ 
ineffectively*  ^  *  '  , 

.  — '  ^ —         *  \  ,r 

From  the  human  coiisiderations  standpoint,  perhaps  the' major  defect  kt  existing 
on-line  systems  is  their  , universal  sensitivity  to  simple  human  errors. 
Theoretically,  and  in  pi^tice,  an  on-line  system  should  be  able  tfo  aceomodate 
the  relatively  infrequent  user  who  may  never  Acquire  complete  fluency  in 
operating  the  terminal*    Urifo'rtunately,f.^TOOst  on-line  systems  require  absolute 
perfection  in  spelling,  punctuation^  and  spacing,    FrcJm  the  user  poipi:  bf 
view,  it  is  both  irritating  and  frustrating  to  J\ave  a  term  rej^epted  for  what 
he  considers  to  be  a  trivet  reasoQ*    Additionally,  the  user  should^be  .allowed 
to  use  comanon  abbreviations,  and  haveythese  abbreviations  recognized  by  the 
system.    Typically , ^where  abbreviations  have 'been  used,  they  tend  to  be-^dUtja_  , 
processing  inventttons,  ^nd  not  ones  witli  which  the  oser  is  familiar* 

On-line  '  systems  shig^^Jr^^  incorporate  at  least  minimum  lei^els  of  character- 
string  recognition  and  other'  fai:^-safe  pitocedures  to  sa^e  't;he  time  Cfyth^e 
user  and,  hopefully^  red\lce  his  frustration*    In  ^^ddition,  it  may  be  necessary 
to  provide  generic  or  phonetic  search  strategies  in  some  types  ^of  a|Jplication 
systems.    ...  ^      '  ' 

Generally  speaking,  all  of  these  effort?  inquire  extensive ^planning  and*  , 
design  activities  on  the  part  of  data  processings*  To6  few  organizations^have 
adopted  the  posture  bf  conforming  to  the  terminal  user's  needs.    In  tho^e 
few  organizations  where  ati  effort  has  been  made,  it  is  all  too  common  for^^p  . 
illegal  search  strategy  or  simple^ human  etror  to  bring  the  on-line  system 
completely  down.   ^JQbviously,  great  emphasis  and  attention  must  be  place ^ 
ensuring  on-line  ^ystenh^ntegrity*    Otherwise,  u«rs  become  suspicious  of 
tlfe  quality  of  the  information  provided  by  the' on-^ine ,  system.'  *f  * 

F.    ERRORS  AMD  ERROR  MESSAGES  "  ^  ^  ^  \       *  ' 

When  abuser  does  make  an  error,  he  should  be/inf ormed^immediately  by  the 
system,    ^^rror  messages  mus^  be  explicit  and  ehould  tell  (he  u9^v  hoV  to  |!^ake 
^the  appropriate  correction*    Error,  correction"  should       eas^  and  should 
disturb  as  little  of  thfe  search  as  possible*-  Wherfe  feasibleL "^rrdr  cor^c-f  ^ 
tion  should'not  force  the  search  to  be  aborted,  an*  catfse  tftje  entire  entry* 
to  be  rekeyed*    Unf ortunstely,  too  many  on^^ine  systems  conlain'poor  " 
error  messages*    If  is  not  enough'  to.  tell  a  user  that  an  error  has  occurred* 
He  must  b4  told  tht±  precise  nature  of  the  error  and  what  he  must  (io  to  /t  ^ 
correct  it*    Otherwise,  the  user  wftl  find^himself  in  a  frustrating  ^oop*^ 
^fot  only  is  this  a  consideration  of  ^n  application  s^s^iem,  but  it  should^  . 
be  ^ployed  in  operating  systems  and  TP  monitor  communjlcations  to  th^  user*  * 

In  hi^  study,  gackpan  identififed  two  types  of  errors:    typing  errors  ^nd  /.  - 
comprehension  eri;orS,  i*e* ,  relating  to' system ^p«cedures  and  protocols*  The, 
■  former  type  of  error  is  .more  easily  detected*  and  corrected*    Typing  error  "* 
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rates  decrease  with  increased  experience  in.tisi^g  the  system*    One  might^ 
expect  that  more  improvement *might  take  place  in  comprehension  irrors,,and 
that  typing  errors  would  be  maintained  at-a  more  consistent  levelr^t  some, 
pointj  in  the  future*    Unfortunately,*  th'at  is  not  the  case  with  comprehension  \ 
errors.    Comprehension  errors  were  found  to  be  highly  and  inversely  correlated 
with  user  productivity  levels-    In  fact,  not  only  do  compreheit&ion  errors  ^ 
remain  relatively  constant  within  existing  systems,'  but  they  actually  tend 
to. increase  as  new  application  systems  are  added,  ^  - 

,In/ the  Katter/Blankenship  stud^  analysis  stiated  that  error-control  programs 
shpuld  be  designed  to:  '  * 

^  Reduce  Che  probability  that  the  user  Will  prod^e  what  he  percj^lfves 

to  be  an  error  tbat^the  system-does  not  detect'- 
2,    Reduce  the  probability  t,hat  the  user  will  generate  a^message  that  / 

tfie  system  cannot  accept  or  interpret,      ^  ^  ^ 

3*    Itmnediately  notify  the  user  if  the  message  is  unacceptable  by  the 

system,  *  ^  ^  ■ 

4.    Immedia^ly  diagnose  errors  ancid  suggest  correc^tive  action. 

These  facts  merely  reconfirm  wh^t  other  researchers  found,  howeveiT/  their 
study  went  farther  in  that  they  suggest  the  important  desirable  f^^^tures  or 
an  on-line  error-control  .pti>syam»    They  are;'  -      *       ,  - 

MM*  ' 

A*     Entry  Preparation- Display  -  Icvr  controlling  the  kinds^  of  errors  de- 
'  tectable  by  the  computer  and  humans,  and  those  detectable  by  humans 
only,  a  valuable  display  for  the  neophyte  on-line  user  is  one  that 
unfailingly  shows  him  clearly  and  e^plicity  and  fiill  message  ]he  is 
/about  to  release  to  che  system  for  processing.     '  ' 


B,  Entry  Preparation  Display  Editing  - ^or  the  message  e^try  display,  a  ^ 
yaltiable  provision  *is.the  ability  to  identify  the  word  or  phrase  in  ^ 
error*    Additionally,  a  rapid  means  for  deletion  or  ^correction  of 

the  word  or  phrase  in  error  should  b^  employed* 

C,  Variable  Spelling  Atf^>roximatQr  -  Some  means  shcjuld  be  implemented 
to  handle  the  most  tommon  operator  spelling  errors,  e<g» ,  'automatic 
substitution*    This  same  vehicle  cfould  be  employed  to  facilitate 
abbreviations-    ■  '  '  ^ 

D,  Flexible  Error  Description  Feedback  -  A  us4r,  regardless  of  his  a-x- 
periSnce  lev^l,  ^will  sometimes  need  assistance  for  specific  types 

of  entries*    Therefore, /Lt  is  advantageous  to  include  "HELP"  screens, 
i<e»,  inst]^uctions .    For  the  neophyte  user,  a  detailed  help  screen 
may  be  in  order  {;^ile  a  short  help' ^screen  may  suffice  for  the  ex- 
perienced usery*    These  help  screens  can  either  by  dynamic*.or,  more 
commonly,  gn-request,      *   '  ■  .  * 

E/    System  Error  MonitorJng  -  In  order  to  eliminate  system-detectable 
errors,  it  is  adv^sal^le  to  implement  a  program  that  identifies  and 
stores  the  Variou^  typefe^f  errors.    This  is  e^specially  , valuable 
during  the  developmental  stages  of  the  system/ si^ce  this  informatioa 
can  be  used  for  system  ^refinement  <    Additionally,.. if  ♦errors  made  by 
*  the  usier  can  be  sav£d,  then-the  appropriate  level -and  type  of  subse- 
quent userr  education  canJie  initiated*     .     ..  * 
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Overall,  e^rrors,  their  identification  and  correction,  is  one  ^of  the^  most 
Important  facets  of  any  on-line  system.    Unft^rtunately,  ^It^is  a'lso  one  of 
the  most  neglected  areas  *  ^  This  area  alone  accounts  for  the  greatest  level 
of  user  dissatisfaction,   -  | 


SYMBIOSIS  ^ 

As  the  reader  might  well  suspect,  man-machine^nteraction  capabllities^haye 
by  no  means  been  fully  exploited.     In  many  applications,  a  *large  ainpuivt  of 
effort  away  from  the  terminal  precedes  actualj|ifiteraction  with  th^  system. 
Unfortunately,  this  approach  detracts  'from  the  interactive  (conversational)^ 
benefits  to  be  gained,.    We  understand  that  on-line  systems  shi^yld  have, .both 
extensive  searching  and  browsing  capabilities  to, further^^he  precept  of 
interaction.    But  what  can  be  employed  to  accomplish  this  goal^. 

J,  Hansen  stressed  the  importance  of  usei:  ^n^neering  principles  for  the 
design  of  interactive  on-line  systems*  His  fundamental  principle  was  "know 
the  user,"  To  meet  this  fundamental  tenets  be^rouped  specific  user-engineer- 
ing principles  into  these/broad  catj^gories*  The^^re: 

1.  Miniifiize  memorization 
Selection  not  enory 

^  Names  hot  number^ 
Predictable  behavior 
Provide  access  to  u^er  inf^tftnatioi) 

2 .  Xip^timize"  operations^ 
Rapid  execution  of  comm6n  operations 
Reorganise  command  parameters 
Display  inertia 

3.  Engifteer  £or  errors 
Good  error  messages  -  „ 
Trap  out  comanon  errors 

Reversible  actions         e,      .         '         '  . 
Data  structure  intfegritV  .  ^ 

.Hanson  strongly  stated  that  user^  should,  whenever  possible,  select  ^rom  lists 
(metftia)  -displa^d  ' rather  than  typing  character-strings,  ^Ey  selectir^g^  from  a 
list,  the  user  is^pared*  the  nee^  t;o  remember  various  commands,  and  the  proba- 

"bility  of  error  Xs  thus  reduced, t  Moreover, ^a  video  console  can  display  many 
characters  in  the  same  time  that  it  jjfovild  tatte^  user  to  type  very  few.  Files 
commands,  and  otlaer  .entries  should  b\^  identifi^^by  names  rather  than 'numbers, 

V  The  system  must  always  respond  in  a  predictable  way  (i-"e, ,  juist-  not  appear  to 
be  idiosyncratic)  /  and  it  must  inform  the  user  ^hen  he  needS  to  be  informed 
(e,g.,  the  status  of  a  particular  *operation) , 

.    '      '  f  _ 

The  system  should  be  as  unobtrusive  a^  possible.    Operations..f.requently  con- 
ducted should  be  optimized  in  tertas  of  command  requirements  ^nd  , Interaction 
time,-   And  a  display  should  change  as  little  ^ps  necessar]f  to  carry  out  ea-oh 
new  request.   *^Otherwise,  user  disorientation  will,  inevitably  occur* 

Finally,  the  system  must  be  engineered  to  prevent  catastrophic  erxors  and  to 

'    r  ■     ^ .  .  -  :  ■        ■  • 


.2B-U  "ZSh 


permit  easy  recovery  from  as  many  errors  as  possible*    Error  messages  should 
be  specific  and  explicit*    The  system  must  be  designed  to  avoid  very  common 
errors,  because. an  error  that  occurs  constantly  must  be  attributed  to  poor 
system  design  rath^  than  user  weakness.    And  users  should  be  provided  with 
an  easy  method  of  reversing  an  action  he  recognizes  as  being  Incorrect,  while 
maintaining  data  Integrity*  ^ 

This  p^aper  has  attempted  to  review  a  few  of  the  human  considerations  ^tjhat  are 
oL  Importance  In  the  design  anj^peratlon  of  on^llnje  systems.    Human  engineer 
li$  must  be  employed  If  man^ma^ne  Interaction  l//to  be  Improved.  Systems 
that  are  poorly  deslnged  from  the  human  consld&p^lons  st^n^polnt  reduce  th^ 
tol&rance  of  the  ui^r.    If  allowed  to  contlnue^tmcorrected,  It  will  Increase 
search  time  iljilch^^ll,  In  turn,  li^rease  ,the  overall  search  cost.  ^  But, 
most  Important,  It  ^11  cause" the  user  to  become  frustrated*    And  the  frus- 
trated user  tend^  not  to  return  for  more^  . 
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,  ,  Abstract 


r 


Uaual  Qomputer^  networks  consist  of  ''oornputevB"  and  '^ocmrfunioaHon  line&'\- 
But  in  tkisstudyt  wehaoh  Utied  to  veconetitute  the  oommnicatim  lines  in 
order  to '  iwi^ase  their  functions  by  uniting  the  transmission  of  ^.n formation 
and  the  pvooes&ing  in  aibody.     A  few  transmitting  onti  -pvocessing  $ifstem  de- 
nominated a$  an  Intelligent  Jjink  has  been  pr^pQsedj  which  is  regarded  as  a 

pipeline  omputer  lyv^h  prooessirig  functions  giveP^y  software, 

*>       +  - 

I,  INTRODUCTIOfi  ^,   ^     .    %     '  , 

In  xhe  recent  years,  i^^U^  kinds  p^l^computer  networks  have  been  condtl- 
'  tuted  [1],  [2]  In  order  to  share  ^load  [3],  software,  hardware  and  data  file. 
°[41  arid  for  the  sake  of  increment  of.  tfie^  reliability  [*5J.,     .Each  computer  is, 
interconnected  by  using  subnet  consisted  of  coimmm4.cati^n  lines  and  TniTvicom<^ 
puters  Cor  switching,    ^The  communication  lines  ^e  not  only  wire  systems  but  , 
also  radio  systems  [6],      Thus,  t^sual  computer^j  networks  consist- of  "cpmputprs*' 
and  "communication  lines",      Protocols^are  re(^ulred;upon  dj^^etworks  for  re- 
source sharing  between  different  computers  (71*  [8],  .  ^  ^  ' 

In  contrast  to  the  exis<^ng  communication ' lines  connecting  the  HOST  corny 
puters,  the  inter-computer.  Link  is  proposed  tQ^be  composed  of  suitable  n^b&t:* 
of  transmitting  and  processing  units^      We  den6minate  the  linkage  system^s  an 
Intelligent  Li^k,      This  can  be  regai;jled  as  a  pipeline  computer  whose,  func- 
tifin^  are  given  by  software,  >  The  processors  in  the  intelligent  link  are  to* 
be  connected  ijv  optical  fibers,  /        ^  ^       .  , 

^  Under  th^above  proposal,  we  describe^how  to  provide  the  intelligent  link 
with  proca«d.ng  functions  and  how  to  process  the  given  data.  -  ^ 

More^^,  we  discuss  ^allocation  of  functions  i^^o  each  system  element  ( 
transmitting  .and  processing  unit)  of  the  Intelligent  link'/iand  rel^tlori'be- 
^ween  the  processing  time  in 'each^system  elements  and-^e  throughput  of't^he 
intelligent  link.      Finally,  we  may  bjmsldeijr  ttie*  p^ossibillty  of  a  computer 
network  employing  the  intelligent  3^^^^Gs,  J  j  ■  -        .  ^ 

^      ^     '  '      41,  AN.INTEUJG^NT'LINK  L  ]      ,  ^ 

j|^ent  l^nk  proposed  ;Ln  ^thit^^^^paper  is  a  pipel£ne>computer  with 
functions  glvenVby  software,\so  that  deferent  ;data  may  be  processed  pipe- 
lining.     Let  us^consider  an  interconhe^ption  between  a  HOST  computer '^^J^^nd  B 
shown/ in  Fig,  1,      In  usual  conception,  the'link^between  HOST  comt>ut^H^'l&  ^ 
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COMPUTER 


HOST 
COHPUTEfi 


realised  wiCh  a  communlcajiion 
line.      However  J  we  consider  Co 
intercor\n$ct  two  HOST  computers 
with  an  inteiHgent  link*      Let  us 
suppose  that  tJie  intelligent  link 
is  constituted  by  arranging  n  sys- 
tem elements*      Generally  the  com- 
munication line  in  the  system  ele- 
ment is  considered  as  a  single 
optical  fiber,  but.  the  bundle  of 
an  optical  fiber  is  possible  too. 
In  Che  former  case,  the  Cransmis-* 
;  p'oce'L^i^^^^^  '"^  ^"^^'^  tH^.=,i.sio.  un..)sion  of  program-data  is  serial  bit 

sequence*      On  the  other  hand,  in 
j  Che  latter  case,  the  program-data 


th«  number  of  syste^j  elenen;s 


processing  clcae  in  p£ 
del*y  zi-aa  In  ' 


FIG,  i    AN  INTELLIGENT  LINK 
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is  transmitted  at  the  same  time  in 
accordance  with  the  number  of^  fi- 
bers in  the  bundle. 

From  the  configuration  of  in- 
"formation  processing  on  the  intel- 
ligent link,      The--^rocesslng  time 
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DS 

L 
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FIG. 


Stfqaencc  in  the  processing  a;tuctaT<i 

2  'SCHEMATIC  REPRESENTATION  0F 
THE  PROCESSING  STRUCTURE. 


in  each  system  element  PE,  in 
Fig.  1, should  have  identical  value 

Fig,  2  displays  the  structure 
of  the  intelligent  link  processing 
data  while-giving  the  processing  \ 
functions  into  each  processor  P. 
arranged  specially  and  performeo 
at  the  same  time. 

The  pipeline  processing  in  the 
aritelligent  link  is  different  from 
that  of  usual  pipeline  systems 
whith  range  from  a  logic  circuit 
level  to  a  architecture  element 
level-      In  usual  pipeline  systems, 
functions  of  system  elements  are  given  initially  b'y  means  of  the  hardware  [9], 
However,  the  functions  of  this  pipeline  computer  are  given  by  the  program  seg— 
met^ted  for  transmission,  where  the  program,  of  course,  is  for  proce^ssing  of 
the  following- data  *      Namely,  the  pr(3fcessing  functions  of  each  system  element 
of  this  intelligent  link  are  given  by  means  of  software*      Therefore,  these 
processing-functions  are  arbitrarily  given  by  segmented  program  PS,'s. 

In  the  'intelligent  link,  contents  of  segmented  programs  are  variant  in 
'accordance  with  the  contents  of  their  segmented^data  and  progress  situation 

their  .data  pro,ce5Sing*      'Under  the  aj^ovi  conditions,  automatic  generation 
of  programs  are  cotisidered  in  Fig<  2-      Generally  after         <  'is  processed  by 
PS.^j.  In  PE^^^,'a  new  program-dat^  5et  ?S^\p^  is  generates?      Similarly  PS^ 
anci  DS,  behave  in  PE^--      By  that  technique,  arbitrary  data  are  transmitted  ^  ^ 
with  arbitrary  processing.      Therefore,  in  each  system  element  PE^  of  the  in- 
telligent link,  each  program  can  be  loaded  independent  of  the  value  n  in  terms 
of  the  data*  pr^oce'ssing'*  ^      ^    ,  ^ 
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FORMULATION  OF  PROCESSING  STRUCTURE  ^ 

In  the  intelligent  link,  how  to  give  the  pr^ocessing  functions  into  each 
system  element  and  how  to  process  the  data  are,  from  Fig.  2,  expresses  as  fol-^ 
lows:  '  '  '  ^  . 

0*  PS,[DS.]  -  (PS^^i.DS.^^)  (1)  ' 

whe^ 

a[  ]  ^  operation,' a  is  a  operator. 

.(  ,  ) ;  row  .    ,  '  ■ 

Let  us  concretize  the  expression  of  the  processing  structure.  The  pro- 
cessing configuration  of  the  intelligent;  link  is  divided  into  following  thxee 
Cases:     -  ,  " 

(Qase  1]      /  '  ^        V  .  .  ^ 

1)  ^  PS.  is  executed  in  P , , 

2)  DS^  is  translated  into  DS^^^  after  the  execution. 

3)  PS^  and  "DS ,  generate  PS.^^^  after  the  execution. 
The  above  is  formtrlated  as  follows; 

e-PS.  =  Exc((PS^))       .  ^  ■     _       '        '  (2) 

■  ■    e-PS^[[DS^l]  -DS.^^  .  ^        .   '       ^      ^  (3)  - 

e-PS.ttPS^tpSil^Iill  ^"^^i^i  (^) 
where,  ^  ■  * 

Exc((  )):  execution  of  a  content  in^(C  )) 

&[[  ]]     :  operation  for  processing',  g  is  a  operator  for  processing. 
U  ^         :  sum  ^  *  '       '  . 

I  :  conditional 

jCI.         :  contr-ol  in  PE,,  which  b&longs  to  PS<.  "  * 

tCase4  2)  ^  ■  ^  ,    ^    ^     ^  , 

PS,^^. is  generated  only  by  PS^.  In  this  case^  only  (4)  is  changed  into 
the  following; 

G'PS.[[PSJCI^]]  ^^S\^^.  05) 
[Case  31        "       .  ^"^--^^^  ^  - 

^S^*     is  the  first  subprogram  of  unexecuted  parts  in  PS^,      (4)  in  Case  1 
is  chaggea .Into  the  following:     *  . 

e-PS .[[PS.fCIJ]      SPtPS,]-PS..,  .     \  (6)* 

1       i  i   *4i '  1  1+1 

where, '        ^  ^      '  -         ^  \  ,  ' 

SP[  1^  the  first  unexecuted  subprogram  of  the  program  in  [  ]. 

III.  SOFTWARE  OF  THE  INTELLIGENT  LINK 


Let  us  consider  the  x:ase  of  processing  according  to  Fig.  1.      The  pE:  in 
the  intelligent  link  is  given  the  function  processing  DS^  by  PS , .  Similarly, 
PS^^,  should  be  generated  for  processing  of  I^S^^^^*      From  the  raechanisBi  of  the 
intelligent  link,  trfS^HOST  computer  A  must  generate  PS,'s,  which  are  sent  to 
PE^  ,^i-l,^^^,n).      ^  ^  -     ^  ^        ^  ^ 


III-I.  SOFTWARE  FOR  PIPELINE  PROCESSING  '  '  ,         ,  » 

It  can  be  .considered  that  each  datum  in  the  data  stream  is  suited  to  that 
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of  program  repeated  by  DO.  st;atement^which  is  a  control  statement  for  repeti- 
tion.     In  other  wprds,  the  data  stream  processed  by  pipeline  processing  is 
generated  as» a  row  of  data  for  program  included  in'DO  statement.      In  this 
case,  PS^  in  P£^  is  generated  by  pro^tam  included  in  this  DO  statement.  An 
^example  of  processing\data  stream  is  shown  in  Fig,  3v 

The  stream  of  the  program  PS^  and  data  DS^  iSj  of  cour^se,  generated  by 

not  only  the  above 
method  Vn<bn1  the 
other  methods. 
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ment)' 


AN^ESCAMPLE  OF  THE  PIPELINE  PROCESSING*  ^(a) 
PROGRAM  EXECUTING  THE  PIPELINE  PROCESSING , TO 
DATA  STREAM.       (b)  THE  PIPELINE  PROCESSING,- 


III-II,  KI!^DS  OF  seg- 
mented' PROGRAM ^ PS. 

1 


.Control  state-  ^ 
ments  are  roughly  di- 
vided as  follows: 

1)  Control  for  repe- 
.  tition^  (DO  state- 

, men  t ) 

2)  Decision  (IF  stat?^ 
ment) 

3)  Jump*  (GO  TO  s(%:e- 


In  pipeline^  processing  by  the  Intelligent  link,  it  is  impossible  for  control 
of  processor  P.  to  jump  to  programs  before  PS    when  PS^  processes  DS^, 
Ther^efore,  although  thejre  is  a  case  wh^re  J^p  is  required^  Jump  (GO  TO  state- 
ment) must  not  be  used,      Howevexi .since  a  program  structure  using  Jump  may 
be  replaced  by  that  without  Jump  [IOl],  the  above  restriction  for  pipeline  ' 
processing  is  avoided*        .  ,    ^  ^ 


DO  EOJ'KJ 

— 

PS, 

"3 

There  are  three  kinds  of 
PS/,  whicb  correspond  to  Case  1) 
Cake  2,  and  Case  ^3,  in  the  classi- 
ficastion^of  jirocessing  conEigu-- 
,ration"^f  previous  f onftttlat ion,  - 
For  exaitiplej  we  explain  the  kinds 
of  PS  .'^according  to  Fig,  4, 
[PS.  in  Case  1) 


The  PS.  consists  of  DO  ^ 
statement, '  program  body  PSl  and  , 
CONTINUE  statement,  "   The  ihange 
of  program  PS^. is  due  to^the  con- 
trol variable  and  decision-  of 
routing  of  programs  *by  processed 
data  as  shown  in  Fig,  4(a).,  ^ 


FIG* 


4  iKliroS  -OF  PROGRAM  PS  /      (a)^  THE. CASE 
WHERE^P^    STEMS  FROM  PS    \.  (b) 
PS.  IS  INDEPENDENT  EACH  OTHER* 


[PS. 


2] 


in  Case 

.    "  The  PS,  cdn§>LSts  ©f  the'  same 
factors  as  that  in  Cas^^l*,  The 
\  change  of  program  PS,  is  only  due 
.to  the  control  varlafele  of  DO 


statement  without  decision  of  programs  as  shown  in  Fig*  4(a)* 
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In  the  above  cases,  the  number  of  PE^  Vsed  for  PS    is  due  to^  the  ifinal 
parameter  of 'DO  statement*      On  the  basis  of  DO  statenientt  PS.  (i=lt***tn) 
generat'erd  the  following,  PS^^^^  in  Qrder.      On  the  other  hand>  there  is  a  dif- 
^  ferent  case  as  the  following. 

[PS.  in  Case  3]  ^  c   ^  .  -  >  * 

ETach  PS    is  independent  respectively  as  Shown  in  Fig.  4(b)-      The.  first 
progVam  PS,  IS  inadGr  in  HOST  computer  A»      Especially,  PS,  in  Case  3  iinplies 
all  the  following  PS-  (i=^2,  3»'*'»n). 

IV,  THROUGHPUT  OF  THE  INTELLIGENT  LHJIK- 

■Described  previously,  t  is  sum  2ff  time  delay  t^^  of  PS^lJDS^  in  fiber  and 
the  processing  time  t>j  of  DS  -  by  PS.-      Ftom  the  property  of  pipeline  process- 
.  ingt  T  should  be  identical  in  every  PE.».    However >  each  t  Is  not  identical 
because  of  processing  oJ  arbitrary  segmented  data  by  the  segmented  program. 
Therefore,  the  blocking  on  ?S,ifiS^  generally  occVirs  among  PE.'s,      Thent-we  - 
define  the  rate  of  transfer  o^  PS.iJDS^  per  unit;  time,  as  the  throughput  of  the 
intelligent  link.      To  serve  the' convenience  of  the/analyses  on  the  through- 
putt  we  notice  the  reciprocal  of  the  throughput , ----J 

IV-I,  DISTRIBUTION  OF  PROCESSING  TIME* IN  PEj ' 

Let  the  processing  time  in  each  system  element  PE^  be  t.      We  suppose^  ' 
^that  t  has  the  exponential  distfibution  with  the  mean  value  I/u  (=t).#  where  u 
means  the  average  rate  of  processing  in  PE,*  and  t  is  defined  anew*  The 
probability  density  is        ,  . 

f(t)-ye'^^       .              ^  ^  '(7) 
It 'is  not  reasonable  for  pipeline  processing  tftat  "blpckitig  happefis  for  a  -long 

time  amdhg  pE./s^wtien  each  PE    e^tecutes  the  processing*  '  ;  , 

Let  us  consider  a  'distriDution  of  t  caused  in  t^  according  to  (7), 

The  probability  density  is  given  by    ^              ,  ^   ,               "  '  '   ^'^^  \ 

-yt  *  -yt 

tU)^^  =_tl^  .  -X8) 

*  The  value  of  ''a"'  may  be  selected  when  PS^  is  generated  in  HOST  computer 

Though  the  distribution  is  truncated  at  t=»at  it  will  occur  the  bloclcihg 
anjon^  PE.'s.      However,  the  throughput  will  increase  in  comparison  with  the^^ 
distribution  of  (7).      In  this  case,  the  increment  depends  otx  the  v^ltre  o'£  .  , 
"a'\      Therefore,  we -notice  the  ratio  '  \ 

.  -^=,ay  f  1  .  (9.) 

IT  ^ 

as  a  comparison  '*a'*  with  l/jJ**  ' 

IV-II.  AN  IMTELLIGENT  LINK  CONSTITUTED  OF  TWO  ST^STEM  ELEMENTS 

Let  us^ consider  the  intelligent  link  constituted^of  two  PE  *s  in?tetcoa-  , 
necting  the  HOST  coinputer  A  and  B.  ,   In  the  buffer  of  HOST  computer  At  PST^^LfDS^ 
queues.      Let  us  suppose  that  each  mean  value  of  processing  irate  of-PE^  and  ^ 
PE2  is  the  same  valuie       in  terms  of  the  V^^P^^^y  of  pipelining,     .Whftn.  pro- 
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cessing  Cimes  of  each  PS.yDS,  in  PE.  and  PE,  are  c.  and  C-  respectively,  Che 
mean  Cime  t*  when  PS^^yDSj^  in  PEj^  Cransfere  to  PE2  as  PS2UDS2  is  given  by 

'  t 

•f*  =  E{max(t^,  t^)}  [11] 


1-e 


(l-e-^^)2 


t-^Cl-e-^^)-2ae-^^ae^2ua_  1_  ^^_^-2va^^ 


0^00 — (0) — (0)- 


.    ■  CIO) 

where,  y*  is'  the  throughput:  of  the  in- 
telligent link  in  chis  casej 

We  arrange  the  quetieing  modiels  ^in 
Fig,  5  for  evaluation  of  the  throughput: 
of  the  intelligent  link.      The  relation 
between  xC^l/y)  and  t*C-1/u*)  is  given 
by  t=2t*/3  [HI, 


-1 

0 

0 

 > 

l-PS,  U  DS, 

FIG,  5    QUEUEING  MODELS  FOR  EVALUA- 
•  TION,  OF  THROUGHPUT  OF  THE 
INTELLIGENT  LINK. 


COMPARISON  BETWEEN  T*Cg*)  AND  t(u) 
.  a"  a 


TheNifference  between  T*  and  t  is 
as  follows: 


a 


-2x 


-x,2 


where,  x=au. 


Thus, 


4(l-e  ^)-4xe  ''+2xe      -(1-e      )-2(l-e  ) 
2y(l-e"'')^ 


^  a  ^x-^  2u 
The  graph  of  (11)  is  shown  in  Fig.  6  under  u=X, 


(11) 


(12) 


(13) 

♦ 

From  Che  graph  it  may 


be , shown  that  is  less  than  t  when  the  value  of  the'  truncated  time  t=a  is 
less  than  the  twice  of  mean  processing  time  l/y. 


COMPARISON  BETWEEN  T*(tj*)  AND  t  X»J  )  * 

a    a  a  a 


The  dif f erence ^between  t*  and  t    is  as  follows: 

a  a 

a  .  ■  " 
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•  ^.j(l-e"'')-Axe~.V2xe~^^-(^-e~^'')^3<l-e:'')^, 
^M(l-e  ■  ) 


where,'  x=avj.  Conseq'uentLy 


(t*-t*)  =  - 

(t*-t*)  =0 
a  x-x" 


■  3 

2y 


Under  vj=3.,  the  graph  of  '(1^)  is  shown  in  Fig,  6, 
dent  from  (8)  and  Fig.  5.     .   *  ' 


■  (15) 
■  '         .  (16) 
The  -Identity  (16)  is  evi- 


FIG..  6    THROUGHPUT  OF  THE  INTELLIGENT 
.  LINK.      '   *  ,   '  .  * 
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V.  A  COMPUTER  NETWORK  EMPLOYINGJNTELLIGENT  tlNKS 


J' 


'  It  may  be  said  that  a 'new  computer  network  is  realized  by  intelligent 
links  instead  of  usual  communication  ,lines. 

Let  us  cons,ider  the  simple  computer  network  shown  in  Fig,  7,      The  subnet 
in  usual  conception  consists  of^  the  intelligent  links  E  and  F.      In  this  case, 
the^ey^tem  element  PE^     iir-^he  intelligent  link  E  is  the  ^Steni  elefl|ient" 
PE^^^'in  the  intelligent  link  F  Coo.      It  is  natural  that  PE^^(PE^       is  for 
switching.      If  the ^switchi0gv is- regarded  as  one  of  functions'of  pipeline  pro^ 
c;essing,  t)ie  function  of  PE^    'should  not  be  considered  as  a  special  element,  . 
Because, functions  of  the  intelligent^llnk  are  given  at  will  in  accordance  with 
the -contents  of . processing,  th^  degree  of  freedonr  for  -  constitution  of  the  com^' 
puter  network  may  be  large/ 

On  'the  other  hand,  protocols  u^ed  in  this , computer  network  may  be  simple 
because  of  .many  common  properties  due  to  high  degree  pf  coupling  between  HOST 
computers,  *  ,  t 

/  *  C  "  I  ■ 

VI,  CONCLUSION    *  ..\ 
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For, increasing  Che  function  of  communication  lines,  we  have  proposed  the 
concepf  of  'the  intelligent  links  which  are  pipeline  computers  being  able  to 
process  the  arbitrary  data  stream  by  software*      Also,  the  processing  struc- 
,ture  Jias  \feen  described*      Consequently,  we  have  Qbtained  the  possibility  of 
realiwtion  T>f  a  new,  computer  network  uniting  the  functions  o*f  thft*  pipeline 
<*omppters  and^  tHat  of  communication  lines  ^in  a  body* 
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ABSTRACT 


Electronic  Funds  Transfer  Services  (5FTS)  such  as  direct  deposit,  bill 
payment,  automatic  teller  machines*  etc^  have  become  important  services  b^ing 
offered  by  financial  institutions.    Honolulu  Federal  Savings  and  Loan  (HFSL) 
is'  committed  to  offering  its  customets  the  best  possible  level  of  services'  of 
which  EFTS  is  tfie  cornerstone.    This  paper  presents  existing  EFTS  activity  at 
HFSL  and  the  resulting  role  of  telecommunications. 


V 


) 


1 PO    INTRODUCTION  '  iv  - 

Honolulu  Federal  Saving^     LOan^(FSL)  was  founded  In  1929  and  is 
Hawaii's  largest  with  assets]  over  $1,^3  billion.  The  growth  of  HFSL  over  the 
past  five,  years  {see  Figure '1, 0) 'is  largely  due  to  well-plartned  programs 
offering  Electronic  Funds  Transfer  Servicers  (EFTS)  to  Hawaii*s  savers.  ■ 

Towards  the  late  1960's,  HFSL  set  the  framework  for  a  greatly  expanded 
r<^le  in  customer  services  by  becoming  one  of  the  first  financial  institutions 
in  Hawaii  to  utilize  teleprocessing  with  the  i\istaH'ation  of  3n  online  teller 
system  to  handle  the  daily  savings  and  mortgag^  transactions. 

In  1974,  HFSL  b^gan  replacing  passbooks  with  plastic  cards  known  as 
**Passcards" .    Th^  Passcard  brought  about  statement  savings  and  provided  the 
needed  mechanism  to  offer  a  wide  variety  of  ElBctron?.c  Funds  Transfer  %  ^ 
Services  (EFTS)  that  are  heavily  dependent  upon  telecommunications. 

In  1975,  HFSL  intjfoduced  five  online  Automated  Teller  fSachines  (aTD), 
known  as  "Honplulu  Lulu",  and  now  offers  14  "Lulus''  in  branch  offices  on  all  ' 
the  major  island^.    The^ success  of  Honolulu  Lulu  spUrred  seven  savings^'and 
loans  to  form  SIM,  Inc.    In '1975,  SLH  6egan  offering  Instant  Transfer  (IT) 
services  consisting  of  shared  ATM's  and  Point-Of-Sale  (POS)  terminals  ^t^ 
shopping  centers^nd  supermarkets  for  customer  withdrawals,  deposits,  check 
cashing  aod  inquiries. 

During  1976,  telecommunications  at  HFSL  took  on  an  expanded  role  with  a 
^revolut'ionary  computer^assisted  bil  1 'payment  ^program  known  as  the  "Passcard 
Payment  Service  (PPS)-",    The  service  allows  customers  to  call  a  P?S  operator 
and  pay  any  bill  da/ or  night.    The  operator  utilizes  online  display  i 
terminals  to  make  entries  for  automatic  payrajent  the  next  working  day.  In 
1979,  new  technology  alLowed  HFSL'to  Introduce  , LULU  BELL.    Any  PPS  customer 
who  h^s  a  push-button  telephone  has  'direct  access  ^to  their  bill  paymei^ 
account  utilizing- an  Audio  Reeponse^nit  (ARU).    This  opened  the^  potgnti'al  of 
having  a  HFSL  banking  terminal  in  every  home.  *  *  .  " 

The  value  of  telecommunication  ig  pral?iding  elastomer  serWce^V^as 
stimulated  ^ts  application  within  HFSL.*  rThe  Accounti^ng  JJepartment  utilizes 
an  online  general  ledger"  system;  the  Personnel  Department  has  an  online 
payroll/personnel  system*,  and  near  future  plans  c^ll  for  online  accounts 
payaole,  inventory  control)  electronic  maiL,  connection  of  word  processing  to 
the  central  computer,  and  an  online  Management ' Information  System  (mIS)  .  As 
can  be  noted,  data  processing  plays  a  aajor  role  at  HF^L;  it  has  l^^come  its 
heartbeat  and  telecommunications  the  arteries  oP  the  organization. 

The  importance  of  telecommunications  will  continue  to  grow  with  a 
corresponding  requir^ent  f^r  improved  levels  of  telecommunication 
capabilities;    Honolulu  Federal  is  currently  btwjtiled  by.  telecommunications 
reliability,  incompatible  protocols j  limited  cimmuni cation  speeds^  inadequati' 
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security,  and^difficult  network  management,  ^  To  successfully  expand  the  use 
of  telecommunications  over  the  next  five  years,  the  communications  vendor 
must  offer;    ^  >    -  *  . 


A  standa^it  coimnunications  interface  (i.er;  X,25)* 
Data  security  (encryption). 

Greater  reTiability/f lexibility  (virtual  petworks) 
High  speeds  (50  KBS) , 
Usage  sensitive  rates, 
100%  availability 


Wj:th<yut  the  above,   the  growth  of^EFTS  as  a  siKicessful  public  service  is 


extremely  limited. 


The  following  subsections  provide  a  more  detailed  descriptio^i  of  th^^ 
application  of  telecommunications  in  providing . customer  services. 


2.0    HFSL  TELLER  SYSTEM 

HFSL  installed  Its  fir3t  computer  system  in  1964^    Ba^^.processing  on 
an  IBM  1440  disk  system  supported  various  applications  within  the  company, 
Recognizing  the  need  for  a  more  responsive  service  to  its  customers  and^ 
efficient  branch  operatlJ>nSt  HFSL  elacfted  to  install  a  ''full  service"  online 
teller  system  In  December  of  1969, 

The  online  teller  system  supports  a  number  of  applications  to  include 
savings*  mortgage  loan.,  collections",  swings  loans*  property  improvement*  and 
a  Customer  Information  File  (CIF) ,     It  is  ^vailable^ f rom  7:30  a,m,  to  6^60. 
p.m.*  Monday  through  Friday*  and  until' 12:00  p,m,  on  Saturday  performing  a 
variety  pf  transactions  to  include  deposits*  ^withdrawals^  check  cashing* 
balalice 'inquiries*  add/update  customer  records*  mortgage  payments*  account 
inquity'by  name*  etc,  ^     -  ^ 

The  online  system  is  in  "support  of  Honolulu  Federal  s  2.1  branches  as 
well  as  the  34  branches  of  four'other  financial  institutions.    On  ^n  average 
day*  the  online  system*  processes  some  >B*000  depogit^*  17*000  withdrawals* 
20*000  inquiries*  and  12*000  misceXlaneous  transactions  for  a  total*  of 
55*000+  transactions.    The  transactions  originate  from  55  branches  cjoveri^ig  , 
all  the  major  islands 'of  Oahu*  Maul*  Kauai  and  Hawaii, 

r  ■  '  ^  '  ^  ^ 

The  teller  network  consists  of  250  terminals  on  14  leased  multidropped 
lines  operating  at  1200  baufd  using  an  asynchronous  protocol. 


'9b 
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3*0    PASSCASD  PAYMENT  SERVICE  (PPS)  c  ^ 

The  Passcard  Payment  Service  (PPS)  is  ^  telephone  bill^ payment  system 
that  HFSL  began  offering  in  July  1976  and       one  of  the  first  in  the  nation. 

The  system  has  two  methods  of  handling  pa^^ents.    One  utilises, an  audio 
response  system  (LULU  BELL)  to  automatically  answer  phone  calls  ^and  accept 
customer  payments  via  touch-tone  tel^hone*    Tfte^  Seconal  tiftilizes  display 
terminals  where  customers  call  PPS  operators  who  dir^ctfy  update  tTie 
.customer's  payment  record*    The  terminals  are  also  ys^d  for  online 
maintenaribe  of  customer  "files ,  such  a*,  adding/ deleting  payees  for  customer 
payments* 

'    PPS  allows  customers  to  pay  any  individual  or  company  in  the  United 

States  for  lOitf  per  transaction  or  unlimited  use  for  $1.00  per  month.  The 

customer  can  elect  to  have  recurring  fixed  payments  (e.g»,  mortgage^^car* 

'etc*)  made  automatically*    These  pre^uthoriztd  and  ail  other  payments  go  out 

the  next  working  day  and  the  customer  ts  provided^ with  a  descriptive  monthly 

statement  of  all  bills  paid  from  their' interest-bearing  (,5-1/2$)  bill  payment 

account  ^  ^  ^ 

*  t  '    -  - 

'    The  PPS. operators  are  available  from  7:00  a*m.  to  11;'00  p.m»  Monday 
through*  Friday  and  Saturday  from  8:00  a»m/to  U:00  p»m..   After  hours  and 
'holiday  calls  are  taken  by  an  automatic  answering  servicei^    LULU  BELL  (audit 
response)  is  available  for  bill  payment  from  6:00.a»m.  to  midnight  ^very  day 
of  the  year*  '  ,    ^  ^ 

Telepommu/^^ations  has  allowed  HFSL  to  reach' out  into  the  customers  home 
to  provide  conVenienc4  banking*    Over  80,000  payments  are  made  each  month  for 
some  22,000  active  customers*    The  following  shows  a  breakdown  of  how  the 
payments  are  made:  ^  * 

.  Prfeauthorized  ,   -  39*5j 

Lulu  Bell  (*Audio  Response^       -  12*5>  ^ 
r  *  Pi*S  Operator-^Assisted  -  i*8*0>  < 

As  can  be  seen,  52%  of  the  payments  ^re  made  without  hxanan  intervention,. 
Since  LULU  BELL  ^was  just  introduced  in  January  of  1979>  the  12»5jtwis  expected 
to  increase  to  15>  by  1580»    Without  advancing  technol^igy  and  telecommun- 
icati<^s,  such  services  would  be-impossible  to  provide* 

The  telecommunications  network  in  support  of  PPS  consists  of  ^ 
communications  controller  (manufactured  by  Periphonics)  to  handle  "the  audio 
response  transactions,  and  twelve  remote  IBM-compatible  S^SLP  display 
terminals  (manufactured  by  ITT/Courier)  using  bisynchronous, protocol .  at  9600 
baud. 


4.0  HONbUJLU  LULU  ^ 

Honolulu  Lulu  has  been  one  of  the ^most ^successful  savings  and  loan 
automatic  teller  services  ^ti  the  nation.    Sincfe  its  inception  in  1975  with 
five  Honolulu  Lulus  in  five  branches,  the  service  has  grown  to  14  branch' 
locations  stretching  from  Oahu^  to  the  island  of  Maui>  Kauai  and  Hawaii/  ' 

Honolulu,  Lulu  is  available  during  the  hours  of  6:00  a.m.  to  2:00  a.m.  the 
-fol-l-owtng^morning  evecy  day  .of  the.  year .    Customers  can  perjCorm;,balance 
inquiries,  withdrawals^  deposits  and  check  cashing  transactions  at  their 
convenience.  \  Customer  acceptance  has  been  tremendous  with  an  average^ATM 
monthly  ^transaction  volumfe  of  7»000;  well  above  the  national  S&L  average  of 
4p000  transactions.    Some  of  the  Honolulu  Lulus  experience  between  12»000  and 
16,000  transactions  every  month. 

The  Honolulu  Lulu  network  consists^of  IBM  361^  ATM's  operating  at  1200 
baud  using  the  IBM  SDLC- protocol .    The  outer  island  ATMs  are  mQltipl|jced  over 
a  common  line  with  the  outer  island , teller  system  at  4800  baud. 


5.0  INSTANT  TRANSFER  (IT)  \       *  ^ 

Instant  Transfer  (IT)^is  an  EFT  service  offered  by  the  following  savings 
and  loans  in^Hawaii: 

*  Honolulu  Federal  Savings  &  Loan 
^\  State  Savings  &  Loan 

'   *  American  Savings  &  Loan 

,  »  Hav/^^an  Federal  Savin&s  4  Loan 

*  First  Federal.  Savings*'*  L^an  ^ 

*  International  Sayings  .Vi&j^n  ' 

*  Territorial  Savi^^s  &  Loan  ^ 

IT  V  managed  by  SLH>  Inb;>  a  servrce  <;prporation  made  up  of  the  seven 
savings  and  loans.    Since  th^  inceptio^  of  SLH  in  1976»  IT  has  grown  to 
provide  customers  access  to  twelve  (12^)  Point-Of-Saie  (POS)  terminals 
installed  in  Times  .Supermarkets  and  five  (5)  Automated  Teller  Machines  (ATM), 
fhere  is  one  ATM  in  the  wall  of  Sears  Ala  Mo^a  Shopping  Center^  two 
free-standing  ATM's  at  Pea'rlridge  Shopping  Center^  one  ATM  at  K^ne^jhe 
Shopping  Center,  and  one  ATM  at  the  Pearl  Harbor  Navy  Exebange. 

these  POS  and  ATM'Sp  known  a^  Remote  Service  ^Inits  (RS^)>  allow  a^  - 
customer  seveft-days-a-week  access  to  perform  cash  withdrsLwals>  deposits^ 
check  cashing  and  balance  inquiry  transactions.    The  RSU's^are  technically 
available  from  4:00  a.m.  until  2:00  a.m.  *the  following  morning,  but  in 
practice  are  limited. by  the  stores'  or  shopping  centers'  hours  of  operation. 
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Th^  Hawaii  Instant  Transfer  (ITK^ervice  is  one  of  only,  a  few  projects  in 
the  nation  utiliziitg  an  online  Central  switch  tp  route  transactj^ons  to  * 
diff€U'ent  computer  centers*  for  processing  RSU  transactions.    HONOFED  Corp.,  a 
subsidiary  of  Honolulu  Federal  Savings  4  Loan,  uses  an  IBM  370/158  Model  3  as 
the  central  switch.    The  switching  system  ds -managed  by  HONOFBD-written 
software  known-as  '^COPs"  for  its  traffic  cop  roie  in  managing  the 
transactions.    Two"  of  the  participating  savings  an^oans  use  HONOFBD  Corp* 
for  their  online  processing,  while  the  other  five  are  serviced  by  two  other 
daia  processing  centers  using  Burroughs  computers  (see  Figure  5»0)»  ,  • 
Transactions  destin^  for  one  of  the  five  outside  associations  are  switched 
to  that  association's  computer  center  for  processing  and  authorization* 

.   Each  POS  terminaJrlave rages  some  20  transactions  a  day,  while  the  ATM's 
average  250  transactlcM  per  day»^  The  result  of  the  merchant-operated  POS 
'terminals  versus  customer-operated  ATM*s  are  as  follows: 


Daily  Transactions  per  Terminal 
Unit  Transaction  Cost^ 
Transaction  Distribution 
-  Deposits 
^  Withdrawals 
^    -  Checks  Cashed 


c 


m. 

ATM'5 

20 

.250/ 

$0,97 

$1  io 

^3? 

10? 

80? 

■  88? 

n 

.  •  2? 

The  IT  network  consists  of  Concord  750  POS  terminals  operating  at  1200. 
baud  using  an  asynchronous  protocol,  and  IBM  361^  ATM*s  operating  at  1200 
baud  using  iBM*s  SDLC  protocol*    The  IBM  370/158  communicates  with  the  two 
Burroughs  computers  asynchronously  over  point-to-point  lines  at  1^0  baud. 
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6.0  OVERALL. TELEPROCESING  CONFIGUBATION 


*The  overall  teleprocessing  configuratiori  (see  Figure  6,D)  consists  of  a 
'  central  IBM  370/l58*runiiing  IBM's  DOS/VS  a*^d  CICS/VS  a:3  *he  teleprocessing  ' 
monitor.    The  communications  network  is  ^  combination  of  leased  muitidropped  ' 
lines  apd  dial-up  ports.    The  need  for  a  number  of  communciatiQns  protocols 
is  due  to  the  variety  of  telecommunications  devices  and  the  lack  of  an 
available  industry  standard* 

Within  CICS/VS  are  HFSL-written  application  programs  to  handle  the  teller 
system,  Honolulu  Lulu,  Instant  Transfer,  PPS,  Lulu  Bell,  and  the*ack  office 
'services*    The  sYstem  shown  in  Figure  6»0  is  summarized  as  follora: 

Online  Teller  System  \^ 


Software; 

Line  Type: 

Protocol i 

Speed : 

Modems: 

Terminal : 

Typical  Branch  , 
Configuration: 


DATALINE  (responsible  for  processing  all  bratjch 
teller  activity)*  ^ 

Fourteen  (l4)' leased  muitidropped  lines  serving  55  ^ 
branches  on  all  the  major  islands* 

Asynchronous  (IBM  2260)  ^ 

1200  BPS  ^     ^  .  ' 

Universal  Data  Systems^ (UDS) 

TRW/F&Si  Teller  Units 

1  Terminal  Controller 

3  Teller  Terminals  ^    ^  ^ 

1  Display  Terminal 


Honolulu  Lulu  (ATM'S) 
Software: 


i 


Line  Type: 

, Protocol : 
Speed : 
Modem: 

Terminal : 
Configuration ; 


^CiDfiPS  (/responsible  for  managing  the  Honolulu  Lulus  and 
routing  transactions  to  account  processing  rou*tinee)\ 

Five  (5)  leased  muitidropped  lines  serving  '12 
locations  on  Oahu  and  one  each  on  Maui,  Kauai  and 
Hawaii*  '       ,  ^    '  , 

I^'s  Synchronous  Data  Link  Control  (SDLC) 


1200  BPS 


Gandalf  Hpdems     ^<  , 

Micom  multiplexer  for  sharing  outer  island  lines  with' 
teller -system 

IBM  36  U  ATM 

Single  IBM  3614  in  branch  wall  as  a  single  drop 
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,^  Ibfliaijt  Tranf«r/(ATMs  and  POS) 
^Software: ' 


Line  T^e 


Protocol ; 


Speed: 
Modems: 

Terminal ; 


Configuration: 


COPS  (respons'ible  for  managing  it,  ATMs  and  POS 
terminals  and  routing  transactions  to  appropriate 
.computer  center  for  account  processing). 

Five  (5)  IBM  36U*s  ehare  a  single  line  with  Honolulu 
Lulu^s  on  Oahu.    ^  * 

Thirteen  (13)  POS  terminals  share  two  leased  lines  on 
Oahu  ^  . 

tBH^s  Synchronous  Data  lih\:  Control  {SDLC)  for  the 
IBM  36U*s 

Asynchronoiia  (IBM  2260)  protocol  for  the  POS 

termtnais      '  <       ,  ' 

1200  BPS  for  ATMs  and  POS 

Gandalf  for  IBM  36l4  "         -  ^ 

UpS  for  Concord  POS 

IBM  56 U  ATM    '  * 

Concord  Computing  750  POS  Terminal  ' 

IBM  36l^*s  located  in  shopping  centers 
Concord  POS  location  In  supermarkets 


Remote  Computer  Center  Connection?  (ITpNetwork) 


Line  Type: 

Protoc<Sl : 
Speed: 
Modems: 
Computers: 


One  (1)  polnt-to-pointJ  leased  line  for  each  of  the 
two  Burro^hs  data  centers^  cohnected  to  IBM  370/158 

Asynchronous  .  - 

1200  BPS  '  ^ 

Universal  Data  Systems  (doS) 

Burroughs  -    '   -  *^ 


Paasoard  Payment  Service  (PPS) 


Software: 
Line  Type: 

•    .  f 

Protoool: 
Speed: 
Modems : 
Terminal : 
Configuration: 


PPS  (responsible  for  processing  all  bill  payment 
transactions  originating!  from  either  a  display 
terminal  or  audio  response  unit)* 

One  (1)  point-to-point  line 

IBM  3270  Wsynchrtjnous 

,9600  BPS\ 

Gatidalf  Modems 


m  Courier  CRTs  (IBM  3270  Compatible) 


Single  Courier  Controller  with  12  display  Terminals 
and  two  printers 


Lulu  Bell  (PPS  Audio  Response) 
Line  Type:   .  Fifteen  (15)  rotary  dial-up  ports 


Configuration: 


Periphonios  Audio  Response  Unit  consisting  of  a 
PDP/11  emulating  a.  looal  IBM  3270 . controller  to  the 
IBM  370/158 
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.      ^  AieraKhical  Design  of  a  Family  of  Local  Computer  Networks 

4  Jeffry  Yeh,  Philippe  Lekot.  Glen  Steddum 

Ford  Aerospace  and  Communication^  Corporation  *^ 

■    ABSTRACT  \ 

*  ^  /  /    .  ,  ' 

fn  this  paper/tbe  design  of  a  hierarchical  family^  of  local  computer  networks  is  presented.  A 
family  of  local  network^  each  member  of  which  is  tailored  for  a  certain  class  of  applications, 
can  be  more  effective  than  a  single^  general  purpose  data  network.  The  networks  in  this  family 
share  the  same  protocol  software  and  have  the  same  hardware  architecture.  They  rat^ge  from  .a 
lOd  to  500,Kb/s  coaitial  cable  network  for  industrial  test  stations  to  a  100  to  150  Mb/s  fiber 
optic  ritfg  network.  One  member  of  this  family  has  been  operational  since  1977,  Two  other 
members  of  this  family  ---one  is  a  CATV-based,  1  Mb/s,'CSMA  network,  the  other  a  fiber  optic 
150  Mb/s  ring  network-  will  be  operational  by  the  early  part  of  1980.  In  addition  to  examiniag 
the  design  objectives  and  the  technical  approaches  that  have  been  adopted  for-Mr  network  fam- 
ily, the  two  networks  currently  under  development  are  describe  in  this  paper. 


r  1*  Introdiictioa  , 

The  recent  advances  in  microprocessor  technology  and  the  increased  number  of  applications 'for  these 
inexpensive  tools  in  ofHoe  and  industrial  automation  have  greatly  increased  the  need  for  local  computer  net- 
works ^  geographically  clustered  sets  of  intercommunicating^  resouiPoe  sharing  computers^  Wnainals  and^ 
intelligent  devices. 

Viewed'  from  the  pehpective  of  the  network  architecture  designer^  local  networking  introduces  some  new 
problems  in  constructing  data  networks.  The  ''locality  of  reference'^fftnt  the  wide  bandwidth  oMocat  net- 
works tend  to  increase  the  variety  of  the  compufhr  ^uipment  to  be  join^  into  a  network.  Besides  compli^ 
eating  the  problem  of  adding  new  nodes  to  a  local  network^  the  connection  of  widely  diverse  devices  witl^in  a 
computer  network  can  ^use  serious  network  performance  degradation^ 

Since  local  networks,  like  geographically  dispersed  neUvorks^are^typi^^^ 
-hostsrthcy  present  ailgW^ULpment  connection  problem.  In  general^  the  growth  rate  of  a  local  network  in 
tenri^  of  newly  connected  equipment  is  much  higher  than  in  other  networks.  Software  compatibility  is  a 
major  consideration  in  the  local  network  design  since  ^he  cost  of  developing  protocol' software  tends  to  dom- 
inate the  cost  of  entire  system  development. 

The  economic  and  functional  advantages  of  local  networks  will  soon  motivate  the  replacement  of  many 
cuTKnt  monolithic  computer  systems  with  local  ^etwofks  of  intelligent 'teTininals>  ''personar  computers  and 
special  purpose  nmxi-oomputers.  The  eHective  integration  and  exploitation  of  these  local  networks  remains 
the  major  problem  to  be  solved,  -  ^ 

Using  a  ffamtly^  of  local  networks  allows  us  to  meet  many  of  the  probl^s  of  local  networking.  The 
network  family  consists  of  a  hierarchical  set  of  local  networks^  each  ef  which  supports  a  certain  class  of  ^ 
applications.  The  applications. range  from  connecting  high  performance  mau-computers  together  to  con- 
necting simple  sensor  devices  to  small  computers. 


Tfae  work  4««cribed  ber«  stipporMd  ?s  a  Ford  Aen^pace  and  Commtiiiications  Corpofatjaa  Internal  Rt9£ar<ib  aad  Development 
Pwrject,  ■  " 
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Each  set  of  local  network^in  the  network  fathily  will  shar^  the  same  type  of  network  adaptor  A  layj&red 
protocol^design  will  be^useid  in. implementing  the  network  adaptors.  The  adaptors  for  the  lower  level  net*^ 
works  will  contain  only  the  lower  layefs^f  protocol  and  will  therefore  be  both  cheaper  and  easier  to  imple- 
ment»  '  \ 


^Complex  networks  can  be  constructed  containing  wid^  varieties  of  divers^hardware  by  cOffnecting  dif- 
ferent levels  of  local  networks  together  with  standar4  gateways.  Each  type  IF  hardware  can  be  connected 
into  a  network  using  a  transmission  medium  suitable  for  its  capabilities' and  using  a  network  adaptor  that 
provides  the  necessary  featur^at  a  reasonable  cost.  ^ 

In  this  paper,  we  will  first  describe  the  motivation  which  leads  to  the  design  of  a  hierarchical^jnily  of 
networks.  A  detailed  design  of  two  high  performance  prototype  networks  will  then  be  presenttd^.-^^e  paper 
concludes  that  the  design  of  a  hierar£:hical  family,  of  networks  is  a  natural  solution  to  the  proolem  9f  inter- 
connecting different  sets  of  computer  equipment  ^o  achieve  the  sharing  of  resources.  «  ' 

Network  Requirements  and  Deslg^n  Objectives  .      .  . 

Thi  computing  devices  to  be  connected  into  a  local  network  range  from  high  performance  maxi- 
computers  to  simple  electronic  sensing  devices.  Their  applications  vary  considerably  and  so  do^their  connect 
tion  and  conlmunication  reqirirements.  Some  of  these  requirements  and  applications  are  idetitified  in  the 
following  classes:  ^  ^ 

a.  The  connection  of  mini  ^nd  maxi  computers  requiring  a  high  performance  network  with  intelligent 
communication  facilities.  This  allows  the  communication  functions  to  be  handled  entirely  by  the  net- 
work interface  nodes»  thereby  removing  th^  burden  from  the  host  systems. 

b.  The  connection  of  intelligent  devices  such  as  microcomputers  or  intelligent  terminals  requiring' a  mes- 
'   sage  switching  network  for  sharing  communica^tion  facilities  and  interchai^ging  information. 

c.  The  connection  of  smart  electronic  devices  such  as  microprocessor-controlled  sensors  and  data- 
acquisition  devices  requiring  a  simple  and  reliable  communication  network  to  transmit  and  to  dissem- 
inate information. 

I  ,  ^ 

Besides  these  requirements,  each  network  must  connect  different  equipment  supplied  by  different  ven- 
dors. This  practically  rules  cut'  the  possiblity  of  using  or  modifying  any  vendor  supplied  or  commercially 
available  networks.  A  research  and  development  project  was  formed  to  design  and  implement  a  family  of 
networks  to  fulfill  the  aboye  range  of  requirements. 

The  networks  constructed  must  be  capably  of  supporting  diverse  network  elements  (ranging  from  maxi 
computers  to  smart  ele<hronic  sensors)  and  meeting  all  the^ above- mentioned  requirements They  must  also 
satisfy  *the  following  design  objectives:       \^      ,  ' 

♦  InexpensiveTIetwork  Interconnection  -  The  coit  of  network  interface  should  not  exceed  40%  of  the  cost 
of  equipment  to  be  connected  into  .the  network.  ^  * 

♦  Software  (Protocol)  compatibility      The  Protocol  used  by  all  networks  must  be  compatible  and  the 
software  developed  for  each  network  adapter  must  be  interchangeable. 

♦  Simple  and  Reliable  Communication  Subnet  "  Reliability  is  a  major  concern  to  network  users  and  sim- 
plicity is  the  key  to  a  reliable  system,  ^  '  ,  '  ■       ,    "  ^ 

♦  Rexible  and  fetensible  Network  -  The  network  must  bejflexible  in  abticipation  of  n>w  types  of  equip- 
ment to  be  added  into  the  network  and  any  future.oper^tional-environment  changes. 

3*  Tcclmica]  Approtcbes  ^      -  , 

Given  these  divenified  network  requirements  ^nd  design  constraints^  the  following  technical  approaches 
were  choseji,  .         ^  % 
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A.  Family  of 


imily  of  Networks  -  Having  a.  hierarchicjf!  family  of  computer  networks  will  allow     to,  meet  our 
described  requirement  mo^t  readily.  Each  network  in  the  family  is  tailor-made  for  a  certain  class,  of  " 
equipment  and  can  best  serve  .a  specific  range  of  applications.  The  entire  network  family,  is  linked 
together  through  stan^rd  gateways  as  shown  in  Figure  L  There ^e  at  least  three  closes  of  networks. 
The  ^HOST*  network  connects  mini  and/or  ^jiaxi  completers,  each  network  adapter  serving  as  ^ 
'front-end*  machine  for  the  host  computer  attached  to  it,  'The  ^INTELLIGENT^  network  connects  ^ 
microcomputers  and  intelligei^t  terminals,  e^  network  a<lapter  serving  as  a  packet-switching  node  for 
the  attache!^  equipment.  The  ^TERMINAL*  network  connects  the  conventt^al  low  speed  terSiin^lS^ 
and  serves  as  a  data  bus  for  all  terminals.  Each  class  of  networks  will  use  the  same  type  of  network 
adaptor  and^will  share  the  sameVt  of  protocols  and  the  same  architecture  (i.e.  topologies,  addresses, 
,  and  routing).  '  ^  .  *     ^  ^ 

Unified  Architecture  --  The  advantages  of  using  'ring*,  ^r^i  *bus^  Architectures  have  been  demon- ^ 
strated  by  many  network  designers  [FARB72,  BABI77,  METC76].  For  example^  using  them  elim- 
inates the  complex  problem  of  routing/  In  addition,  the  ability  to  broadcast  messages  greatly  simplifies 
the  task  of  constructing  a  distributed  control  protocol. 

*  ■ 

Standacd^'Network  Adapters  »  The  implications  of  the  rapidly  decreasing  hardware  cost  are  twofold, 
pays  to  place  intehtgence  in  the  adapters  since  the  cost  of  that  intelligence  is  decreasing  mu^h  , 
rapidly  than  the  cost  of  the  communicating  resource.  On  the  othdr  hand,  the  growth  in  popular* 
Txy  of  low-cost  ihtelligent  proc^sors  and  easy  ai^cess  to  local  networks  creates  the  need  for  interconnect- 
ing these  low-cost  pcacessors  with  the  main  frame  ni^xt-computers.  Some  care  must  be  made^'to  match  ^ 
the  connecting  cost  to  the  cost  of  the  processors  to  be  connected'  A  natural  solution  to  this  problem  is 
a  hierarchtca)  design  of  the  network  adapters.  An  ideal  configuration  of  this  far^ily  of  adaj^ters  is 
shown  in  Figure  2.  Four  major  modules  are  specified,  each  module  supporting  oneiayer  of  protocol,  * 

•  .Media  Access  Module  --  This  is  the  only  media  dependent  module' defined  in  Jhe  adapter,  .This' 
^  '  module  implements  some  access  protocol  to  coordinate  the  use  of  the  rpedia  in  a  way  to  prevent 

-degradations  and  interferences.  A  Media  Access  Module  will  provide  tl^e  necessary,  interface  func- 
tions in  sharing  a  bus'with  widely  varying  types  of  equipment.  An  example  of  this  is  the  TERMI- 
NAL network  shown  in  Figure  I.  ^  ' 

•  *  Tj^nsceiv^r  Module  -  This  is  a  fulJ-diiplex  transceiver  which  supports'a  link  level  protocol  similar 

to  the  HDLC  [HDLC76]  protocol  described  in  the  next  seaion.  An  adapter  containing  (I)  this 
transceiver  module  and  (2)  a  media  access  module  will  provide  for  a  reliable  transfer  of^data  bver  a 
given  media.  The  tramceivpr  module  has  been  designed  to  interface  wtlh  different  *nftdia  access'^ 
modules.^  Currently^  two  media  access  modules  have  been  defined  (one  for  coaxial  cable  and  ttie 
other  for  fiber  optics  cable).'  *  '     '       ^       ^  ^ 

•  Microprocessor  and  Buffer  Memory  »  This  module  is  used  to  offload  communication  functions 
from  the  attached  hosts.  The  number  of  communication  functions  to  be  ofT-loaded  from  the  hos^ 

^  depend  on  the  capability  of  this  module  and^'the  relative  cost  of  impl^enting  such^functions  m  thid;^^ 
module  or  in  the  other  adaptor  n^odules.  The  minimum  functionality  that  must  be  provided  by  thi^  * 
module  is  a  reliable  datagram  service.  \  \ 

Host  Interface  Module  -  This  b  the  host  dependent  module  which  makes  the  adapter  appear  as  an^ 
ordinary  device  to  the  host.  In  general,  it  is,a  Direct 'Memory  Access  (DMA)  type  of  device,    t  .  ' 

Two  prototype  designs  (  one  for  coaxial  cable  and  one  for  fiber  optics  cable  )  will  be  presented  ^n 
the  later  sections.  .  f^^"         *  ^ 

Layer  of  Protocols  --  The  l^er  approach  of  protocol  design  has  been  advocated^by  many  ^protopol 
designers  [IS078].  This  approach  fits  nicely  into  our  family  of  network^environment  in  that  each  layer/ 
can  be  designed  to  be  functionally  independent  of  the  others,  thereby  allowing  the  assignment  of  each 
layer  to  its  appropriate  group  of  hardware  modules.  A  prototype  of  three  layer  protocols  and  their  - 
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interfaces  is  shown  in  Figure     A  detailed  descripiion  of  thc^e  protocol  layers  is  also  presented  in  Sec^  ^ 
^  ti(^n  5.  '  ■  ^  '  ^ 

4.  Protocols  u^poncd  by  tke  Adipten    ,    ,        .  •      ,  '      \  - 

Each  network  adapter  incoirporate  three  levels  of  protocols  a^  shownMn  Figure  3  •*  the  lowest  level 
protocol  implemented  by  hamrare/the  other  two  levels  implemented  mainly  by  software.,  Because  of  the 
*scope,otthis  paper,,  we  will  only  btiefly  discuss  the  protocol  supported  by  the  adapter,  A  detailed  description 
canbcfoundin(BIBA79].  ^  ^      *  j., 

4*1  Levd-l:  the  ^lyslcal  kret  pfotocol  ^ 

There  are  two  versions  of  the  level-1  protocol,  one  for  coaxial  cable  link  and  the  other  for  fiber  optics 
link.  The  level*l  protocol  for  coaxial  is  a  CSMA/CD  protocol  which  can  be  summarized  as  a  listen- 
before^talk^  and  "^listen^white^talk^  protocol  with  a  deterministic  backoff  ^nd  retry  scheme,  'hfuch  research, 
has  been  devoted  in  the  study  of  thrpefformance  characteristics  of  the  CSMA  protocols.  A  recent  paper  by 
[TOBA79]  cpndudcsjhat  CSMA/CD  outperforms  all  "other  CSMA  protocols. 

the  level-]  protocol  for  fiber  optics  is  a  'token^  controlled  protocol  very  similar  to  the  protocol 
developed  by  Farbcr  [FARB72]  at  Cf.C.  Irvine*  A  'token*  is  circulated  around  the  ring  and  only  the  node 
that  holds  the  "^ken'  may  transmit.  A  detailed  des^^plion  of  our  protocol  can  be^nd  in,[FRAL79], 

4.2  LetcW:  tn  HDLC-like  Jink  ktel  protocol  \  /  . 

Our  link-level  protocol  is  an  ^DLC-like,  bit  synchronous  protocol  using  the  HDLC  framing  technique* 
the  HDLC  bit  stufftng  procedure,  and  the  CRC  algorithm,  b^t  with  substantially  simplified  control  pro- 
cedures, A  simple  positive  acknowledgement  with  time*out  and  retransmission  is  used  for  error  control.         .  ^ 

4^  Leve)-3:  tbe  network  lerd  protocol  for  reliable  di^grains 

Tbe-DARPA  Internet  Datagram  Protocol  [POST79]  was  selected  as.  the  base  for  our  network  level  pro- 
tocol for  the  following  reasons:    '  '        '  ' 

•  The  datagram  protocol  appears  to  be  a  common  denominator  in  several  network  level  protocols,  It'can 
be  implemented  as  a  sublevel  of  other  network  level  prx)tocols  such  as  iti  counterpart-  the  virtual  circuit 
protocol  [POUZ79].    .  "/  /  "  V,       X\  '     ^       '  ^ 

•  The  datagram  protocol  is' particularly  suited  for  transaction  orientedixtinmutiications  since  it  eliminates 
the  control  overhead  at  the  price  of  a  modestly  larger  protocol  header. 

However,  ^a  general  datagram  service  provides  no  guarantee  .that  the  transmitting  datagrams  will  be 
delivered.  This  leaves  to  the  upper4evel  protc^l  the  burden  of  ascertaining  the  delivery  of  every  transmit* 
ted  datagram.  Therefo're  it  was  decided  that  a  simpl^odiftcation  to  the  datagram  protocol  would  be  made 
to  provide  a  "reliable'  datagram  service  in  which  .the  delivery  of  the  datagram  is  always  gltaranteed  withiio 
erprs  or  duplications.  In  addition,  we  also  guarantee  tfiat  no  deadloctcs  or  traffic  Congestion  will  occur  in 
tructed  networks.  ,         "  * 


Owxtat  CaUe  Network  Adiptw  (CCS  A) 


The  UMC'ZSO  microprocessor  system  [ACC78]  $nd  the  Coaxial  Transceiver  are  the  two  fundamental 
hardware  modul«sTor  implementing  a  CCNA.  The  UMCZ80  systen^  consists  of  one  processor  board  &'nd 
one  memory  boards  both  of  which  can  be  directly  inserted  into  the  uNlBVS  backplane  of  a^PDPlK  The 
transceiver  card  can  easily  be  integrated  into  the  UMC-Z80  system  through  its  TTL  or  RS232C  interfaces. 
A  schematic  diagram  of  the  hardware  architecture  for  the  CCNA^is  prps^nted  in  figure  4.  A  brief  descrip- 
tion of  these  hardware  features  is  presented  ii^  this  section,  ' 

\ 

\-  'Coaxial  Cable  (Medium):*  The  coaxial  cable  is  a  rigid^  1/2  inch  diameter  CATV  cable>  Two  types  of 
'  connectors  that  are  commonly  used  with  coaxial  cable  are  splices  and  taps>   Standard  CATV' 
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'  com{>otients  are  u^ed  because  of  their  low  cost  and  high  availability.  The  baseband  transmission  mode 
was  chosen  because  of  its  low  cabJe  attenuation  losses  ^nd  low  component  cost,  ^  ^ 

t  B.  ^Coaxial  Transceiver  (Medium  Access  Module):^.  The  coaxial  transceiver  is  designed  to  operate  In 
CSMA/CD  mode  with  the  deterministic  ti^ckoff  and  retransmission  scheme  described  in  Ihe  previous 
^  section.  The  transceiver  acts  as  a  half-duplex  modem  for'^the^ata  transmission  device  to  the  coaxial 
cable,  supplying  data,  control,  and  timing  to  "Transceiver  McJmile''.  The  Coaxial  transceiver  essentially 
^implements  the  level-l  protocol  ^ 

C  ''Serial  Input/Output  Channel  ^Transceiver):''  The  Z80-SIO  [ZILOG79]  is  a  dual  channel  multi- 
protocol circuit  designed  to  perform  a  wide  variety  of  link  level  protocols  such  as  IBM  Bisync,  HDLC 
and  SDLC:  The  CCNA  uses  the  SIO  device  to  perform  HDLC  framing,  HDLC^bit  stuffing,  local  and 
.broadcast  address  recognition,  CRC  generation  and^checking,  and  modem  control,  use  two  SIO 
channels,  one  for  cable  reception  and  one  for  transmission.  Clocked  by  the  coaxial  transceiver,  the  SIO 
is  the  performancJe  ''bottleneck''  of  the  current'CCNA.  The' currently  used  SIO  has  a  maximum  clock 
rate  of  ,88  Mb/s.  Ahernative  SIO\  if  used*  would  t>ermit  rates  *f  2  to  3  Mb/s. 

D.  "Data  Transfer:''  The  280  DMA  [ZILOG79]  channel  is^used  to  move  data  from  Transceiver  to  Buffer 
^and  from  Buffer  to  Host  Interface.  The  Z80  DMA  is  a  programmable  data  channel  which  provides 

bulk  daia^ansfer  capability  between  twb  Z80  data  ports  {e.g.,  memory*  peripheral  devices);  Three 
intem^ZiO  DMA  channels  are  used:  one  for  Host- Inter  face /CCN  A  data  tUnsfers,  one  for  Tran- 
sceivewftptfCandfOne  for  Transceiver  output.  - 

E.  "Processor/ Buffer''  A  4  MHz  Z80  processor  [ACC78].  32  Kbytes  of  RAM  and  several  programmable 
counters/clocks  constitute  the  Processor /Buffer  module  of  the  CCNA.  RAM  is  used  for  both  pro- 
grams ^nd  data  buffers  with  a  small  ROM  providing  bootstrap  capability  from  the  host.  All  I/O  is 
interrupt  driv^.  ,  *  . 

*'F.  *Host  Interface;"  The  CCNA  provides  a  two-mode  host  interface:  a  small  (^2  byie)  shared  memory  is 
used  for  CC^A  control  registers;  a  DMA  interface  to  the  host  memory  (e.g.  the  PDPl  I  UNIBIJS)  is 
used  for  bulk  data  transfer.  This  Host  'Interface  appears  as  three  "pseudo-devices":  one  for  datagram 
transmission,  one  for  datagram  reception,  and  the  third  for  adapter  control  ^ 

V 

6w  Fiber  Optics  Netwofi  Adipter  (FONA)         '  ' 

T^t  FONA  is  currently  still  in  the  hardware  procurement  stage  and  some  pf  tfe^detailcd  specifications 
have  not  been  defined  precisely.  The  information  presented  here  is  for  reference  piTrposes. 

fnitial  configuration  of  the  F6NA  is  shown  in  Figure  S.  Some  of  the  essential  components  are 
dMined  as  follows:        *  .        ,  , 

A.  Fiber  Optics  Cable  {Medium)  -  A  simplex,  laser  inje<*ed  fiber  optics  link  of  length  up  to  1  Km  and. 
with  data  rate  at  ISO  Mb/s. 

B.  Fiber  Optics  Transceiver  {Medium  Acc€$s  Module)  -  This  fiber  optics  transceiver  will  transmit  data 
over  a  fiber  optics  cable  at  a  rate  of  up  to  ISO  Mb/£  with  a^ clock  driven  by  the  attached  ^T/R^  logic. 
The  *T/R'  logic  is  a  hardware  implementation  of  the  ^token^-contrbl  protocol  described  iJi  the  previ- 

*  ous  subsection.  ;  '  ^         '  '  " 

C.  DMA  Controller  (DMAC)  arid  Buffer  Memory  Tliis  module  provides  a  fast  memory  access  rate  {up 
to  4.7  M  word/sec  of'32-bits  word)  to  a  buffer  memory  which  is  a  multiple  of  4K  byte  pa/es.  The 
buffer  memory  contains  at*  least  four  buffers  of  one  page  each,  two  pages  for  transmission  and  two  for 
reception. 

D»  UMC-Z80  "  This  is  the  same  hardware  used  for  CCNA  to  provide  the  link  level tramsceiver  function, 
the  processing  power,  and  the  datagram  service  as  defined  in  the  previous  subsection.  The  software 
developed  for  CCNA  works  as  is  for  the  FONA* 
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Using  of  a  hierarchical  family  of  local  networks  is  a  practicafi^i^  dcsirahle  way  to  implemtnt'a  mixed 
data  network.  It  allows  a  wide  variety  of  prpcesstng  hardware  to  be  interconnected  without  causing  any 
undue  performance  degradation  within  the^ocal  networks.  It  also  provides  for  a  cheap  and  efftcient  net* 
work  interface  for  al!  types  of  ^equipment.      ■         '  ^ 

One  member  of  this  family  of  networks  [SHER78]  has  been  in  operation  since  1977.  This  network 
interconnects  a  large  number  .of  engine  test  stands  via  adapters  consistin^^  media  access  t^todules  only. 
Two  other  members'  of  this  family  of  networks  (one  is  a  CATV  based  CSMA/CD  network  and  the  other  is 
a  Fiber  Optics  Ring  network)  wftl  bc^  in  operation  in  the  ^rly  part  of  1980.  Several  pther  intelligent  net- 
works have  been  ^tBj|ini^  and  are  expected  to  be  operational  in  the  later  part  of  1^80. 


r 


V 
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Burst  distribution  and  Switching: 
Algorithms  In  a  SS/TDMA  System- 

A*  Slnha 
Communications  Satellite  Corporation 
Washington,  D*C* 


Abstract 


i 


Analytical  modeds  and  suitable  algorithms  for  obtaining  efficient 
birrst  distribution  and  switching  sequence  In  a  SS/TEMA  communications 
satellite  system  are  presented*    Basic  system  pai^eters  are  Identified 
and  pertinent  measures  of  efficiency  are  defined*    A  high  degree  of 
uniformity  In  the  beam-^to-beam  traffic  matrix  Is  shofwn  to  be  advatJtageous 
for  achieving  higher  efficiency*  ,  \ 


1.  ^  INTRODUCTION  w        .  . 

In  a  multiple  beam  commtinlcatlqns  satellite  systetn  with  fixed  Inter- 
connections between  pairs  of  beams,  the  efficiency  of  utilization  of  the 
space  segment  operating  In  the  XDMA  mode  me^  become  limited  by  the  con*' 
nectlvlty  constraints*    The  system  efflclenpy^  can  be^enhanced  by  permitting 
flexible  connectivity,  that  Is  by  allowing  the  same  transponder  to  be 
time-shared  not  only  among  different  pairs  of  earth'statloes  within  pre- 
speclfled  beaifi  regions  but  also  between  different  pairs  of  beam 
regions*    The  required  flexibility  entails  on-board  switching  of  beam  Inter- 
connections to  enhance, the  efficiency,  of  transponder  utilization^^  S,uch 
a  *satelllte  switched'  TDMA  (SS/TDMA)  configuration,  sometimes  referred  ^ 
to  as  Space  Division  fftxltlple  Access  CSDMA)  system,  Is  thus'a  natural  ex- 
tension pf  the  simple*  T^A  system  (1)*    A  model  for  the  TDMA  burst  assign- 
ment and  scheduling  has  Deten  developed  (2)  to  analyse  the  efficiency  of  the 
system  utilization*    It  is  of  Interest  to  design  an  optimal  algorithm  for 
beam  switching  and  bur^t  assignment  for  a  SS/TDMA  satellite  system  subject 
to  the  system  constraints  and  flexibilities*    Ito  et  al  (3)  prop'osed  the  ' 
"greedy  algorithm"' for  this  purpose,  irfiile^Wu  (4)  proposed  an  algorithm 
based  on  the  magic  squares*    The  purpose  of  this  paper  is  to  formulate 
a  sintole  heuristic  algorithm  to  minlanize  the  number  of  switchings  and/or  the 
frame^^ngth,  and  thus  to  optlanize  the  system  efficiency*    General  features 
"impacting  the  system  efficiency  and  the  relationship  to  alternal^ive 
algorithmsare  Indicated* 

2.  BASIC  DEFINITIONS 
2.1       Beam-to-Beam  Traffic  Matrix  (bBTM) 


Let  there  be  V  beam  regions  B,,      ,  ^**  ,  B    covering  a  set  ot  X 

Sw    The  coverage  ^Is  specified  by  the  (XxV) 


earth  stations  S^, 
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'beam  coverage  matrix'  B  with  elfements         *  1  If       e  B    and  B^  "0 
if       5!  B    (1  <  A  <  A,;  1  <  m  ^M).*    We  fTrst -recognize  ?hat  only  the 
beam-to-beam  tratHc  is  of  prime  consideration  here;  station-to-station 
traffic  is  not  involved  explicitly  Except  in  connection  with  appropriate 
grouping  of  traffic  elements  to  form  TDMA  bursts*    ThuSt  it  is  useful 
to  introduce  the  bcam-to-beam  traffic  matrix  (BBTM)  f  with  elements 

i      =  traffic  from  be'am  region  B    to  B  ^  '  '  (1) 

mn  m 


Note  that  the  diagonal  elements  f^^  are  not  necessarily  zero* 

The  relationship  between  the  beam-to-beam  traffic  matrix  f  ancj 
the  station-to-station  t^raffic  matrix  f  is  given  by 

r      =  bVb,  '  ^  ^0  C2a) 

X       \  '  J 

where' B    is  the  transpose  of  B* 
2*2       The  Efficiency  of  System  Utilization 


i 


Obviouslyt  the  basic  parameters  of  system  utilization  are  as 
follows: 

^  * 
I)    The  BBTM  I  and  relate<J  quantities,  viz*» 

*  /  ^  r  =  net  outgoing  traffic  from 

m       —  mn 

"=■1  B  ;  m-l»  2»  »  M 
m 

M 

r'    »   >  .  r  =  net  incoming  traffic  to             }  {3a»b»c) 

^       ^-  ^  njn  ^  ,    ^                                 -I  , 


Ti=l  m=l 


r  =  total  network  traffic 
mn 


*Here  the  notation  £  B  implies  that  the  earth  station  S^^  'is  within  the 
coverage  region  of. the  b^am  B^,  Similarly  S^^  B^  implies  that  is  out- 
side "the  coverage  region  of  B  . 

m 
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2)  The  total  number  v  of  transponders  T^t  T^t  »»»  #1^ 

3)  The  common  frame  leng;th  Y       the  tfShsponders 

A)    The  capacity       of  a  Single  traj^ponder  per  anit  fram^  length 

5)    The  total  number  n  of  connectjA;tty  switches  made.,  over  the 

frame  length  in  all  the  transponders^  either  synchtQnously  or 


/ 


asynchronously 
The  fill-factoi 

and  the  overall  mean  fill-factor 


6)-  The  fill-factors  of"  the  tranppon^ters #  {(|)^;  k»lt  2*  »»»  #  v}* 


for  the  satellite  as  a  whole 

7)  The  ove^ll  -satellite  effective  capacity  C 

8)  The  throughput  * 


P  ='  r^t  where       is  the  rtet  transmission  and  the  difference 

=^      -  f  is  the*  overhead  "capacity*  - 

Clearly*  if  is  the  amgunt^oftraf f ic  and       ^  the  total  content 

(traff ic^plus  overhead)  in  the  k     transponder  T.  #  then,  remembering* 
IT^^  =  r  and  EF^;^  »  Tl,,  we  have  the  relationships: 
H  k  ^       ^  - 


k  ^  V 
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Alsot  one  can  write  the  net  overhead  as  the  sum  due  to  switching,  preamble, 
and  guardspace^requirements 

A_  =  (n6^  +  N.6    +  v6  )C  ■       (ie)  ' 

r  '     s     p^p      g  o 

where  6    is  the  time  taken  for  a  single  switching*  ^    is  the  time  duration 
of  a  single .preamble  preceding  each  burst*       is  the^time  duration  of  a 
guard^ace  at  the  start  of  each  transponder  frame*  and       is  the  total  ^ 
numbet  of  (TDM^)  bursts* 

'The  optimality  of  an  algorithm  for  switching  and  traffic  assignment 

in  a  SS/TDMA  systgm  is  determined  on  the  basis  of  the  £olloving  objectives 

for  a,  given  BBTM  X  and  uni^t  capacity  G    (also*  given  values  of  6  #  6  #  6  ) ; 

^  o  s     p  g 

Maicimise  the  satellite  fill-factor  ^  (i»e»t  minimise  v  or  Y 
qr  both)  . 

Maximize  thfe  throughput  P  (i»e»t  minimize  the  overhead  Aj,;  and* 
hence  t  minimize  n  or  Ng  or  both) 

Maximize  the  satellite  capacity  C^(i»e»t  maximize  v  or'<t  or  both) 

Clearly,  not  all  of  the  above  criteria  afe  independent;  e»g»,  for  a  given 
Y  (and  hence  C)j  the  ^  and  v  vary  in  inverse  proportion  to  each  other,     '  ' 
as  expected*    Definite  trade-off  exists  in  the  choice  of  the  number  of 
transponders,  v,  which  has  conflicting  impact  on  the  satellite  effective 
capacity  and  f ill--factor»    In  general^  the  problem  may  be  subject  to  pre- 
specified  constraints . on  the  value  of  the  frame  length  Y»  TDMA  earth  station 

^  equipment^  and  pat^tern  of  switching  (e»g»,  switching  only  in  the  uplink  or 
only  in  the  downlink  connectivity,  or  in  both;  synchronous  or  asynchronous 

•  switchii^g;  etc»)»    For  simplicity,  consideration  will  be  limited  in  the  - 
present  paper  only  to  downlink  switching  case*     Thus,  the  number  of 
transponders  will  b&(taken  to  be  equal  to  that  of  the  beams  (v-p) ♦  The 
earth  station  equipment  constraints,  if  any,  obviously^af f ect  the  earth 
segment  cost  and  performance  and  also  have  an  impact  on  the'  allowable  burst 
overlap  characteristics*    The  total  number  of  switchings  evidently  affect 
theoverall  satellite  weight  through  the  communications  Subsystems  weight 
as  well  as  efficiency  through  overhead,  5ttid  th/ereby  directly  influence 
space  segment  cost,  reliability*  and  performam;e»    Obviously,  a  basic 
concern  in  the  S&/TDMA  burst  assignment  problem  is  devising  Reparation  of 
elements  o£  the  BBTM  in  time  so  as  to  have  an  a-priori  elijnination  of  burst 
overlaps  for  the  transmitting  and  receiving  stations  as  far  as  possible* 

3,      ■  -^GORITHMIC  CONSIDERATIONS  ^ 

3,1       Partial  Beam-to-Beam  Traffic  Matrix  (PBBTM)  , 

The  burst  nonoverlap  characteristic  can  be  satisfied  by  composing 
transmit  anc^^  receive  sequences  of  elements  ^of  the  BBTM  in  a  cyclic  order, 
such  as  illustrated  in  Figure  I,  leading  to  the  schematic  representation  of 
these  sequenceg.as  illustrated  in  Figiwre  2»    The  SS/lJ^MA  burst  conf igu"ration 
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a) 
b) 
c) 


obtained  from  this  pattern  of  groupings  ,of  the  elements  of  the 'BBTM  is" 
sch^atically  illustrated  in  Figure  3,  with  the  arrows. indicating  the      l  * 
instants  of  time  when  xhe  switchings  commence*    The  elements  occupying  ^ 
the  various  transponders  at  any  particular  instant^(between^  two  consecutive 
switchings)  can  be  said  to  c6nstitute  a  'partial'  beam-to-beam  traffic  matrix 
.(PBBTM),    The  m     PBBTM  wij.1  be  denoted  by  r^!,isee  Fi^gujje  1>;  ^nd  this 
decanposition  of  the  BBTM  F  into  the  PBBTM' s  n  ^  \         is  illustrated, 

in  Figure  4»  ^  .         *  *  ^  , 

.    Since  the  elements^of  any  of  the  PBBTM  Wlis  obtained  will  not 
necessarily  be  equals  Automatic  avoidance  of  overlap  is  guaranteed  only  if 
switching  commences  for  each  partial  matrix  after  the  largest  element 
therein  is  processed*    Obviously^  this  implies  inefficient  utilization 
of  the  satellite  capacity^  since  in  the  SS/TDMA  frame  of  each  transponder^ 
time  slots  remain  vacant  or  unutilized  corresponding  tp  the  differences 
^between  the  sizes  of  the  largest  element  and  other  elements  within  the 
indiv^idual  ^BBTM's*    Clearly,  the  degree  of  inefficiency  decreases  as  the  , 
variations  in  the  relative  sizes  of  the  elements  of  the  individual  PBBTM's 
become  smaller*    Larger  degree  of  uniformity  in  the  sizes  of  the  BBTM  (or 
PBSTM)  elements,  therefore,  ensures  higher  achievable  efficiency  for^SS/TDMA 
system*    Thus,  the  design  of  the  beam  coverage  regions  and -the  SS/TDMA 
bu^st  assignment  algorithm  should  preferably  permit  the  highest  possible 
degree  of  uniformity  in  the  relative  sizes  of  the  elements  of  the  BBTM  ' 
and  the  PBBTM's,  respectively*    Simple  algorithms  are  f ormulated\belOw  to 
minimize  the  number  of  switchings  or  to  optimize  the  transponder  fi-ll^factor* 

3,2       An  Algorithm  to  Minimize  ^umber  of  Switchings  (n)  ^     ^  [ 

2  *  .  ^ 

The  lower  limit  n"V*    correspomfing  to  \i  transponders  each  with  V 
switchings  can  be  achieved  by  the  cyclic  arrangement  method  outlined  above* 
The  efficiency  can  be  improved  by  minimizing  the  unus£^  space  C    and  frame, 
length  Y  My  adopting  a  noncyclic  search  me^thod,  followed  ,by  a  frame  reduction 
method,  briefly  described  below, 

«    According  to, the  search  method,  first  of  all,  the  largest  \i  Elements 
subject  to  the  nonoverlap  constraint  (i»e*,  only  one  ejaif^nt  from  each  row 
and  &ach  column)  are  Selected  to  form  thg.^irst  PBBTM         i  the  n^t  ]i 
largest  nonoverlapping  elements  to  form  T      ,  and  so  on*    The  specifio*** 
steps  of  this  s*imple  search  algorithm  are  as  follows:  ■  ' 

Step  1  -  Pick  up  the  largest  element  of  the  BBTM,' omit'  the  t^ow    *  - 
and  column  it  belongs  to,  pick  up  the  largest  element  * in 
the  remaitiing  matrix,  omit  the  corresponding  row  and  column, 
and  so  on,  continuing  the  process  until  y  elements  are 
selected*  /  "  *\  ' 

Step  2^-  Form  the  PBBTM       ^  xd.th  the  \i  elements  selected  in  Step  1 
and  repeat  Step^  1  with  the^remai,nder  of  the  BBTM  to  select 
me      VI' eleWnts  again  to  form  f      ,  and  so  an^  unt^l /Hll  the 
elements  4re  g^^^us^^^^^  and  the  o^^^inal  .BBTM^' is  split 
into  \i  PBBTM  F    ,  ,  F      ,  »*»  ,  F'^     *"      ^  ,  ^ 
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-    Ste^  3  -  Compose  SS/TDMA  bursts  using  the  elements  of  the  PBBTM's 

separated  by. synchronous  switchings  following  transmission 
of  the  largest  element  of  eacK^PBBTM* 

'  The  frame  reduction  method  consists  of  trying  to  accommodate  the 
elements  of  a  particular  PB^TM  say,  wlthin^th^^  empty , spaces  encompas- 

sed by  one  or  more  of  the  other  remaining  PBBTM  P^^    »  m''     m»  without 
violating  the  nonoverlap  constraint*    The  procedure  involved  is  illustrated 
invFigure  5#  schematically  representing  the  SS/TDMA  burst  configuration's 
for  an  arbitrary  4x4  BBTM. 

3/3       Algorithm  to  Minimize  the  Frame  Length  (y)   ^  ^ 

We  now  consider  the  algorithm  (3)  that  minimizes  the  frame  length 
Y  ab-initio* •  Obviously,  it  suffices  to  look  for  an  algorithm  which' yields 
a  frame  length  Y    corresponding  to  the  maximum  row  (or  column)  sum*  The 
minimality-of  Y  c^n  only  be  achieved  by  allowing  extra  number  of  switchings 
(and  perhaps  additional  amount  of  unutilized  space  or  capacity) #  if  neces- 
sary.   Again*  the  overall  efficiency  depends  on  the  degree  of  uniformity 
that  the  BBTM  possesses. 

Obviously*  the  formation  of  PBBTM  and  composition  of  respective 
SS/TDMA  bursts  must  be  done  in  this  case  with  reference  to  the  row  (or 
column)  having  the  largest  row  sum  (column  sum) .    We  refer  to  this  row 
(column)  as  the  *  reference*  row  (column)  and  form  the  PBB-TM  starting  with 
the  largest  element*  called  the  *reference  element \  \d.thin,  the  reference 
row  (column)*    An  algorithm  similar  to  the  algorithm  described  above  can  be 
followed*  with  the  additional  constraint  that  £he  maximality  of  the  reference 
row  (column)  and  the  referenO^  element  must  be  maii^ained  at  each  step* 
The  specific  steps  of  this  algorithm  are  given  below 

Step  1  -  Select  the  \reference*  row  (or  column)  and  the  'reference* 
element*  ^ 

Step  2  "  Disregarding 'the  row  and  column  which  contaln^the  selected 

element^  select  the  maximum  element  in  the  residual  elements* 
'        ^Repeat  this  procedure  y  times*  each-  time  elimftiating  the 
row  and  coltimn  containing  the  element  selected  previously* 

>  Step  3  "  Extract  y  elements  found  in  the  Sterp  2*  thereby  dividing 
the  given  matrix  'into  two  parts*    Siim  up  the  traffic 
djemands  of  each  row  and  column  of  two  matrices*  respectively. 

Step  4  "  In  the  first  matrix*  when  there  exists*  an  entry  greater  > 
than  the  reference  element*  put  back  the  excess  amount  of 
traffic  to  the  second  matrix  (remainder  matrix)* 

Step  5  -  In  the  remainder  idatrix*  if 'the  total  txeffic  demands  of 
^     some  rows  (or  columns)  exceed  thatf  of  the  reference  row 
(or  c^iMn)*'put  back  the  traffic  from  the  first  matrix  to 
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some  extent  to  the  second  matri^iN^a  a^Bb  maintain  the  sum 
-^^^  reference  row  (or  column)  In  the^^-^econd  matrix  maximum 
^thin  the  constraint  of  Step\4*  [Kote,'^  If  every  element 
in  the  first  matrix  be<5omes  zero  at  the  ^ conclusion  of  this 
adjustment  process,  select  the  second  largest  element 
in  the  original  matrix  as  the  reference  element  and  repeat 
the  above  procedure  (Steps2  througb  S)]«. 


Step  6  -  Repeat  the  entire  procedure  with  the/second  matrix  CStep& 
^1  through  4) .    This  procedure  thus 
BBTM  into  several  component  PBBTM* 


decomposes  the  original 


Step  7  -  Compose  SS/TDMA  frame  by  arranging 
,of  the  first  PBBTM  in  appropriate 
from  the  beginning  of  the  transpoti 


the  nonzero  elements 
transponders,  starting 
der  frames* 


Repeat  the  above  procedure  with  oiher  PB^BTM*s  successively, 
'  /     each  time  .starting  with  the  time  slot  next  to  the  time  slot 
occupied  by  largest  element  of  tjoe  previous  PBBTM* 

The  frame  length  in  this  case  can  be  written  as 


r  .       ^  ^ 

y  =         +  K    6   +  n    6   +  6  ^  .  (5a) 

^  m    p       m    s  g 

where  T       is  the  largest  row  (or  column)  sum,  K    is  the  number  of  bursts 
into  wh^cii  the  P       is  split  upland  n    is  the  nu^er  of  synchronous 
'  switchings  required  to  exhaust  T  ""^^ following  the  algorithm  described 
"abovb*    Clearly,  the  values  of  n    and  N    depend  on  the  specific  data 
pattern*    The  total  number  of  swStchlng^  in  all  the  transponders  now  becomes 

.  n  =  n  p  .  .     ^  '(5b) 

The  overhead  capacity  is  given  by 
"^* 

Vj.=  M(n^6^  +  Ng6p  +  6g)        ,  ■  (5c) 

where  tf^  is  the  mean  niniiber  of  bursts  per  transponder*    The  amount  of 
unused  capacity  1%  consequently  given  as    .  ,  ^  ^ 

C  -  mC  [y  -  (n    6    +       6    +  6  )]  -  r  ^  (5d) 

u^^o'^^msgpg'^' 

The  parameters  of  syst'^jits  efficiency  are  deteriainable  using  the 
above  results*  / 

The  process  of  forming  PBBTM  and  the  resulting  burst  distributions 
in  the  .transponder  frames  is  illustrated  by^lsing  the  BBTM  of  an  elementary 
example*    The  PBBTM* s  in  the  present  example  as  well  as  the  resulting 
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F^QURE  1  ^  CYCLIC  CROUPINO  OF  IHE  EtCMENISOF  IHE  BEAM-^IO-BCAM 

TRAFFIC  MATftlX  IPttTMj  fO  FORM  BVRSI  COMFfOuRAUON 


FIGURE  2  SCHEMATIC  REPRESENTATION  OF  THE 

CYCLIC  GROUPING  OF  EJ.EMENTS(MlE  t) 
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FIGURES  SS/TDMA  BURST  CONFIGURATION 
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FJGURE/5  AN  JLLUSTRATtONOF  THE  FRAME  RtOUCTlOM  METHOD  (^aM) 
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FIGURE  6(a)  ILLUSTRATIVE  EXAMPLE  OF  FORMATtOMOF  PEBTM  Ff^OM  BBTM 
FOR  ALGORfTHW  TO  MINJM(2^  THE  FRAME  LENGTH 
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burst  distribution  In  transponder  fi^ames  jjj  Figure  6*    The  'reference 
row'  and  'reference  element-'  are  indicated  by  the  labelled  .arrows,  as  are 
the  sxd.tching  times*    The  unused  space  is  represented  by'  shaded  portions 
of  the  transponder  frames*  '  ,  ' 

/  In  reference  to  the  example  at  hand,  we  observe  that  while  use  of  ^ 
the  algorithm  reduces  the  frame  length  as^well  as  the  amount  of  , 
unutilized  space*  it'  increases  the  number  of  switchings*  as  expected* 
The  trade-off  between  the  overall  efficiency  and  the  opei^ational  convenience 
is  well  illustrated  by  this  simple  example*  ,  As  stated^bef ore*  the  choice 
of^a  specific  algorithm  in  a' particular  application  will  largely  depend 
on  th^  structure  of  traffic  data  base  (including  beam  coverage  pattern)* 
and  the  type  of  optimization  objective  (e*g**  frame  length  vs*  number  of 
switchings)  involved* 

4*       ^  SUMMARY  AND  CONCLUSIONS  \ 

We  have  considered  the  impact  of  satellite  switched. TDMA  (SS/TDMA) 
mode  of  transmission  on  the  system  efficiency*    The  basic  parameters 
involved  have  been  identified^ and  specific  measures  of  system  performance  or 
efficiency  have  been  formulated*    The  methods  of  optimization  of  pe'rtinent 
parameters  or  efficiency  of  system  utilization  have  been  investigated* 
and  algorithms  for  specific  type  of  optiB^^ation;  suggested*  ^ 

^         The  Implications  of  ch^oice  of  different  Vem  coverage  patterns  in 
context  of  s3/TDMA  system  optimization  are  discussad*    It  is  concluded 
that  beam  coverage  design  with  maximum  possible  uniformity  of  intra^bedm 
and 'inter-beam  traffic  is  most  suitable  for  achieving  the  optimal  SS/TDMA 
system*  ,  .  _         *  ^ 
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Ab  s  tract 

There  is  a  need  to  understand  th^  telecommunications  philosophies 
and  policies  of  the  Pacific  Basin  Countries  in  order  to  establish 
a  base  to  develop  ^  possible  consensus- on  telecommunications 
Xssues* 

This  paper  covers  what  the  aothors  believe  are  the  basic*' 
philosophies,  major  liistorical  events  and  the  current  issues 
and  policies  of  the  United  States  in  telecommunications,  as 
viewed  by  the  private  sector* 


A  VIEW  OF  TELECOMMUNICATIONS. POLICIES  IN  THE-U*S* 

I 

INTRODJgCTION 


Telecommunications  services  in  the  United  States ,  as  tn  tJie^  redt 
of^  the  worl^d,  are  fast  converging  latp  a  blended*  service  of  v^jice, 
Wideo,  data  and  ^ext  through  d igital ,  transmis sion *  ^Unlike'most 
of  the  other  countries ,  however ,   the  United  States  has  no  single 
government  owned  or  private^  telecommunicaCions  carrier  either  dom"- 
estically  or  ijiternadionally  nor  is  there  a  single  government 
entity  such  as  a'Mlarlstry  of  Tele^mmunications  responsible 
for  policy  deve^p^^^en"^* 

Regulation  of  each  type  of  telecommunications  technology  — e»g» 
telephone*^^  telegraph,  microwave,  satellites,  and  digital  trans- 
missions— is  treated  quite  differently  'by  the  substantive  law, 
as  though  each  were  a  completely  separate  and  independent  service. 
Furthermore,  poLicy  development  occurs  in  different  forms  and 
in  different  foruln^,   so  that  it  is  difficult  for  those  outside 
the  U*S*  to  achieve  an  integrated  view^of  public  policy  within 
thfe  United  States.     Policy  initiative^  come  from  the  Executive 
branch,  and  the  Congress  of  the  federal  government,*  and  adminis- 
trative agencies  such  as  the  Fede/al  Trade  Commission   (FTC), and 
Federal  Cqmmunl cat ions  Commission  (FCC) ^and  state  or  local  gov- 
ernments. ^Also  public  policy 'in  the  Uni^d  States  is  often 
initiated  by  private' companies  moderat'ea  by  judicial  restraints 
and  by  nonprofit  foundations^ whose  major  activity  is  policy 
analysis.     In  order  to  understand  this  diversity  in^policy 
making,   It'  is  necessary  to  review  'a  few  basic  principles  and 
historical  cir^cums tances  which  gave  rise  to  this  tin j.a^^>4)^ 
often  mysterious  system  "which  may  appear  to  defy.logfti  but  not  ^ 
tRe  fundamental  philosophy* 
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BASIC  EHILOSOPHY 

*  ,  -  ^ 

1)  The  cornerstone  of  U*S.  policy  Is   the  Declaration  of  Indepen^ 
d enc e  wh'ich  establishes  that  all  men  are  cr ea t ed  equal  •  Thu^ 
there  runs  a  strong  bias  toward  equitable  access  to  telecom- 
munications services  and ^nationwide  coverage  for  all  facil- 
ities,. 

it 

2)  The  constitutional  system  established  a  goverVment  of  checks 
and  balances  with  three, equally  powerful  Institutions — the 
Executive,   the  Legislative,  and  the  Judicial — which  also 
'explains  the  penchant  f^r  ^decentralisation  of  power  In  the 
communications  system,   so  that  no  centralized  cotttrol  over 
the  ^communications  system  -would  eve,r  be  possible. 

3)  A  three  tiered  system  of  feiieral,  state ,  "^nd  ^ocal  govern- 

«  ment  means  that  regulation  Is  shared  by  all  three  levels  of 
government,  e.g*  clxles  control  access  to  street  rlgt^s  of 
way  for  telephone  and  talegraph  pol^s  and  llneB .and  iTcal 
zoning  laws  control  the  plac emen t  of  microwave  towers  * '  State 
public  utility  commissions  and  Telecommunications  Agencies 
regulate  Intrastate  rates  wltlle  the  Federal  Communloatlons 
Commission  regulates  Interstate  a^^  International  service^ 

4)  The  First  Amendment  to  the  Constftu^tlon  establlsh&d  the 

-  right  of  free  speech  for  every  citizen*  Thus  telecommunl- 
*  cations  prbvlders  are  obligate^  ^  be  common  carriers  ^ 

and  dave  no  jurisdiction  ov^  the  content  of  information 

transmitted*  . 

*  i'  * 

5)  There  is  a  strong  commitment   to  an  unregulated  commercial 
mar ketp  lac  e  In  which  It  Is  /  assumed  tha  j:  both  produc  t  s  and 
services  at  the  16v^^  cft,sjL^ll  ^be  generated  by  the  pull  ' 
of  consumer  demand »  '  *  "  « 


All  of  these  Aba  sic  philosophical  principles  are  Imbedded  In 
the  substantive  law — tKe  Communlcatlt^ns  Act  of  l934\whlch 


abed 
}4\w 

declares  the  purpose  of  the  Act  as; 


to  make  available,  as  far  as^posslble,  to  all 
the  people  of  the  United  States  a  rapid,  efflcllent. 
Nationwide,  and  world-wide  wire  and  Tradlo  communica- 
tion service  with  adequate  f acllJUtles  at  reasonable 
charges,  for  the^purpose  of  national  defense,  f or 
the  p.urpose  of  promoting  ^safety  *of  life  and  proper^C  ; »  "  (1 ) 


HISTORICAL  DEVEI^OPMENT  *  . 

It  Is'tiot  an  accident  of  fatej^ut  conscious  dj&cl^on  that  led 
to  postal^'  (elregrapli,  and  telephone  services  bei^g  provided  hy^ 
independent  Ins  t±  t^it  Ions  rather  than  a  'unif  leid  government 
department*     Although  authority  to  establish  po'st.  roads  dnd 
a  pjostal  service  was  given  to  the  federal  government  In  the 


Constitution,  the  electronic  services  were  permitted  to  develop 
Initially  iTn  an  unfettered  marketplace.  Telecommunications 
and  transportation  were  closely  related  and  telegraph  poles  * 
were  Initially  established  on  the  railway  right  of  ways  which 
were  o^ten  built  on  lands  deeded  by  the  federal  government. 
There  wedre  early  competitive  railway^  and  competitive  tele- 
graph and  telephone  companies  and  only  through  market  comp- 
etition did  the  monopoly  service  of  West^ern  Union'  become 
established  In  telegraphy  and  the  dominance  of  telephone  by 
AT&T  become  established — which  led  first  to  state  Vegulatlon  ^ 
then  federal  regulation  of  Interstate  teleconynunlcatlons , 


t  of  th^  rAson  for  diversified  ^nershlp  of  different  fgprms 
of  commun  lea  t  Ions  was  l^ck  o£  fores  Ight  on^  the  pari  of  ex  1st  in  g 
service  companies  when  new  companies  were  d eveloped ,  e.g.  We stern 
Union  turned  down  the  opportunity  to  buy  Bell's  patents  which 
became-  the  basis  for  tJbe  AT&T  company, 

In  1912^  when  the  British  government  assumed  Ownership. of  the  .  ^ 
British  telephone  system,-the  Unit^ed  St^ates  remained  alone 
among  the  maj  or  coynt  r les  with  pl?*vat  e  ''companies  providing  all 
telephone  service.     Thus  In  1913  the  U.S.   postmaster  general 
started^  a  debate  over  the  nationalization  of  telegraph  and 
t  el  ephone  servlce,s  und  er  his  d  epar  tment ,  urging  that-^he  use  of 
wires  fox  transmission  was  a  natural  *  ext€'nslon  *of  the  constitu- 
tional authority  to  establish  post  offices  and  p/>st  roads.  The 
telephone  companies  argued  that  a  g'Cfvernment  monopoly  of  tele- 
phony and  telegraphy  would  be  unworkable  because  there  would  .be 
no  regulators  to  regulate  the  government-  monopoly.  Nevert^ieTrrss, 
President  W'llson,  undex<  the  pressure  o£  wartime  exigencies  nat- 
ionalized the  railways  as  well  as/telephone  and  telegraph  ser- 
vice's*    Th?e  experiment  in  government  ownership  was  shortlived , 
as  the  g6vernment  was  unable  to  o'perate  wlfhotjt  sharply  Increas- 
ing rates  when  lower  rates  Had  been  promised'^     The  public  outcry* 
was  #©o  gre<it  that  lesfe  than  a  yea'r  lat er  J*  Cong^ ess  proposed  the 
immediate  return  of  telegraph  and  telephone  services  to  their 
private  ownejrs  —  and  so  ended  p,abllc  ownerstiip  of  the  monopoly 
common  carriers. (2) 

Another  Imp'ljirtatK:  reason  why  *  services  are  provided  by  so  many 
competitors  Id'TTiat  antltrusJ^  policy  has  played  a  significant  , 
role  ln  tireaklng  up  , business  organizations  which  appear  to 
become  too  large,  or  too  integrated  either  vertically  or  horizon- 
tally.    Originally  Bell  'agreed  to  stay  out  of  telegraphy  and 
Western  Union  agreed  to  stay  out  of  telephpny  In  18^9  In  a  ^ 
ptlvate  settlement  over  their'  respective  patents*     This  agree- 
ment was  circumvented ,  however ,  by  Incorporating  tj^e  American 
Telephone  and  *elegraph  Company   (AT&T)   to  set  up  long  lines  to 
Interconnect  local  telephon.e  companies.     By  1909  ,  AT&T  was  able 
to  6uy  conti:ol  of  Western  Union  which  would  result  In  one  ^ 
Company  s\ipp lying  most  of  telecommunications .     I^hls  situation 
came  to  aiL^brupt  end  In  1913  under  threat  of,  federal  anti-tru^st 
action.  the  so-called  Kingsbury  commitment.,  AT&T  agreed  to 
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abandon  its  interests  in  telegraphy*     AT^T  turned  to  radio  ) 
telephony  an-d  acquired  patent  rights  which  led  it  into  the 
broad casti.ng  business  with  Cross  licensing  agreements  with 
General  Electric  and  the  R.adio  Corporation  of  America  (RCA)* 
However,  Westlnghouse  was  the  first  ta  put  a  broadcasting 
station  on  the  air  —  KDKA  in  Pitt^sburg  in  1921,  and  it  too 
became  part  of  the  ^ross  licensing  agreements*     This  would' 
have  vertically  integrated  the  broaclcasting  business  with 
telephony  had  it  not  beca  the  zeal  of'  the  Federal  Trade 
Commission  in  compliance  with  its  mandate  to  administer' the 
antitrust  laws*     Although  the  concept  of  AT&T  as  a  common 
carrier  for  "toll  broadcasting  service"  did  not  meet  with  major 
success  in  the  marketplace  (a  harbinger  of  teleconferencing  in 
the  1970's)   (3)     AT&'T  controlled   the  voicd  quality  major  inter- 
city t elephone  lin es  which  were  not  made  available  to  lease  to- 
other  broadcasters*     The  broadcasters  had  to  use  Western  Union 
and  postal  telegrap^h  lines  which  in  many  instances  were  not 
Voice  quality.     AT&T  through  its  subsidiary,  Western  Electric, 
also  began  to  manufacture  .and  market  radio  sets-  in  competition 
with  its  cross  licensee,  RCA*     At  the  same  time  the  Federal 
Trade  Commission  launched  an  inquiry  into  the  broadcasting 
industry*     The  result  was  that  the  various  companies  sorted  out 
an  orderly  division  of  responsibilities  with  AT&T  bowing  out  of 
broadcasting  in  exchange  for  the  leasing  of  long  lines  for  inter 
connection  to  the  'RCA  controlled  l)roadcast  network — the,*National 
Broadcasting  Company* 

Under  another  an  titru  s  t  lit  igation ,  AT&T  ent€ired  a  <;onsent 
decree  with  the  U*S.   govermment  in  1956*     The  consent  decree 
proh j^bited  AT&t  ff om  engaging  in  unregulated  communications 
services  limiting/iC  to  tariffed  services  as  regulated  by  the  . 
FCC*^  — ^  ^  '  ^  . 

Thus  the  antitrust  laws  have  ,had  a  substantial  impact,  upon  the 
telecommunications  industry.     In  the  sixties  and  the  seventies 
the  FCC  launched  into 'a  lengthy  series  of  regulatory  inquiries 
attempt  ing  to  de^in^e  the  line  betweeji  communications  services 
and  products  which  were  tsriffed   (and  in  which  AT&T  could  ^ 
psrticipate)  snd  data  processing  services  and  products  which 
we^e  to  b£  provided, by  an  unregulated  ^nd  competitive'  market^ 
place.  ^ 

One  of  the  more  interesting  recent  developments  has  been  a 
general  trend  toward  deregulation  and  competition  in  industry 
through  a  series  of  administrative  decisions  by^  the  FCC*  First 
the  FCC  opened  up  competition  in  the  equ'i^ent  which  could  be 
.attached  to  the  basic  t^lfephone  system  in  the  Csrt erf one 
decision  (4)  decided  in  1968  ^followed  by  a  decision  in  the  same 
year  to-  permit  MCI>  Inc* ,   (5)  to  establish  s  centrslizei  common 
carrier  service* for  interstate ^priv ate  line  service  via  terres- 
trial microwave  which  would  also  be  competitive  with  the  Bell 


* 
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established  interstate  telephone  service^  and  the  FCC  also  decided 
to  open  up  domestic  satellites  to  competition .  in  what  \?£rs  called 
th^  ''open  skiey*  policy  for  domestic  satellites.     Rathjer  than  . 
give  the  tel^ephone  companies  the'  sole  responsibility  for  domestic 
sa^iellite  telephone  services  the^FCC  authorized  Western  Union  and 
RCA  to  put  up  Satellites  vhi^tr  have  now  become  operational  * 
Although  the  FCC  au'thorized  AT&T  and  GTE^tQ  put  up  a  satellite 
system^  the  satellite  was  not  permitted  to  be  le^ased  for  other 
than  telephone  service  initially  in  ord,er  to  permit  the  competi-^ 
tors  an  opportunity  to  build  their  competitive  services*  More 
recently*  Satellite  Business  Systems   (SBS)  *  a  partnership  of 
COMSAT*  Aetn^*  and  IBM  was  authorized  by  the  FCC  to  offer  a 
business  satellite  service  and  the  Xerox  Corporation  hks  also 
filed  for  authority  to  establish  a  direct  private  line  service 
XTEN  using  both  microwave  for  intracity  and  satellite  for  inter* 
city  service, 

Jlhe  public  switched  network  Is  still  maintained  as  a, monopoly 
for  the  Bell  System*  GTE  and  the  smaller  telephone  companies. 
What  Is  called  the  **local  loop^*  service  within  the  particular 
city  also  remains  under  monopoly  control*  but  the  trend  toward 
^competition  may  open  up  the  local  aervice  also  to  competitive 
services*  Certainly  cable  television  could  provide  an  alterna- 
tive local  interactive  voice  ms  well  as  video  service* 


The  curr^ent  trend  is  toward:  *  '  ^ 

1*  direct  al location  of  costs  to  particular  services 
rendered 


< 


2*   less  internal  cross  subsidy  of  services 

3V  permitting  carriers  to  pompete  with  newcomers 
but  only  throu^  &rms  length  subsidiaries* 

How  to  encourage  competition  between  regulated  and  unregulated 
industries  i's  a  major  problem. to  b^  solved  by  policy  makers 
as  ^  voi,ce  *  video  *  data  and  hard  copy  Services  meld  into  a  single 
service*     The  time  h<mor'ed^  policy  of  allocating  teleph9ne  service 
to  AT&T*  telegraph  to^estern  Union*  and  letters  to  the  United 
States  Postal  Service  appears  i^.  longer  to  make  sense  technolo- 
gically: *    ^  . 

CUREMT  OPEM  ISSUES  - 

i 

As  indicated  in  the  t^receiling  sections  the  U*S*  is  a  dyn'amic 
telecommunications  environment  both  technically  and  in  t^rms 
of  policy  and *regulation*.    %hB  technology  has  created  the  need 
for  new  regulations*     The  old  regulations  do  not  appear  to  apply 
and  becduse  of  this  the  Federal  Government*  states*  industry* 
and  users  a^ike'  are  part^^cipating  in  formulating  the  U  *  S^  policies 
in  telecommunications*     The  prime  concerns  are  the  need  for 
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overhaul  of  the  19 34  ccKminunicaclons  act  to  meet  the  current 
needs  based  on  new  technology  and  services,   Che  separation  of 
a  re gu laced  communlcac  ions  inducer y  .from  an  unr egulac  ed  in for-  '  ^ 
maclon* processing  induscry   (FCC  compuCer  inquiry  #2)   and  Che 
concern  for  in  cerna t  ional  inf ofmac  ion  f low  *  * 

I 

A.       The  Communications  AcC 

The  ^accivicj^s  leading  Co  amendm£nc  of  the  communlicat ions  acc 
are  cone emfbd  wich  all  aspeccs  of  t elecommunicac ionV'p'&lic ie s 
and  issues  in  Che  Uniced  Scates  as  well  an  an  organizacional 
scrucCure  for  regulatory  bodies*     In  order  Co  accomplish  chia 
amendmen  t  every  asp  ec  c  of  eel ecommun  icat  ions  is  be  ing  reviewed 
or  has  been  reviewed  by  the  U*S*  house  of  repr^esentaCives  and 
s6naC  e  sub-commic  t ee  s  cono.erned  wi  ch  Che  amendm^nc  s  <     Hearing  s 
have  been  held  which  covered  a  wide  ^pan  of  che  ,telecommunicacions  ^ 
induscry,  data,  processing  induscry  and  users*     One  bill  in  Che  hous 
and   Cwo  in  che  senac^  are  now  pending  and  are  expecced  Co  be  conso- 
lidaced . 

% 

B*     The  FCC  CompuCer  Inquiries 

Colaputer  inquiry  number  one  of  che  FCC  iniciaCed'  on  ^ 
November  10  ,  1966  culmihaC  ed  in  responses  from  inceresced 
parties  in  1968*     The  primary  concern  of  chaC  inquiry  was 
che  definic ion  of  'communicaC ion  services  versus  dac^  pro- 
cess ing  services  and  which  of  these  services  should  come 
under  regulac ion*    *  The  primary  conclusion  of  chat  inquiry  V 
was   chac  all  daCa  processing  services  should,  be  unregulacedf^ 
communicacions.  services  regulated  and  hybrid  services  Co 
be  reviewed  on  a  case-by-case  basis  to  decide  whether  they 
were  communicaCion  services  with  incidenCal  data  processing 
or  data  pro  cess  ing  se'r  vices  "wich  incidencal  c  el  ecommunicac  ions  . 
Carriers  were  also  allowed  to  provide  unregulated  data  processing 
services  chrough  a  separate  subsidiary* 

CompuCer  inquiry  number  Cwo  which  followed  on  Augusc  9,  1976  (6), 
was  based  ^on  Cihe  previous  inquiry  and  w^as  designed  Co  ^ 
ob Cain  inf orma t ion ,  views  ^and  r ecommenda tions  from  incerested 
members  of  che  puj>lic  to  assise  the  commission  in  re  sol v ing 
regulaCory  and  policy  quescions  prepenCed  by  Che  technolog- 
ical advances  being  made  in  the  communications  and   inf ot^aCion 
pp'oces^ing  fields*     It  focused  on  tl;ie  d ef ini t ion  of  da c a  - 
processing*     This*has  been  interprej^ed  as  looking  ac  che 
CelecommunicaClons  Induscry  from  che  point  of  view  of  whac 
should  be  regulaced  and  whac  shSuld  be  unregulated  *  The 
commission  has  rel;kased  its  "cencative  Decision"  and  "Furcher 
Nocice  of   Inquiry"  on  July  2,  1979*     In  che  regulacory 
process  under  this  TenCaCive  Decision  and  Furcher  Notice  'che 
Commission  has  a 1 lowed  for  responses  t6  it  and  has  opened  che 
door  for  inceresced  parties  to  reacc  to  their  definicions 
and  regulaCory  schemes*     As  you  can  see   chis  inquiry  is  noC 
over  and  will  continue  for  some  cime  i^  the  future* 
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C  *         International  Information  Flow 


The  International  Information  tloys  Issue  Is  gaining  Increasing 
attention  and  at  the  International  Conference  on  Information 
Technology  atld  Society  In  Paris  the  week  of  September  24, 
Mr\  Brzezlnski  made  a  video  tape  presentation  on' the  inter- 
national Information  Issue  which  can  be  summarized  as  follows:(7) 

-^The  U.S*   Is  committed  to  a  free  flow"  of  Information  \ 

.-iVformatlon  resources  should  be  made  available  to  all 
countries 

-Trade  In  Information  goods  and  services  should  be  free 
between  countries 

-Telecommunication  facilities  and  services, should  be 
transparent  In  d a taprocesslng  terms  /  ^ 

-Differences  between  nations  must  be  resolved  In  an 
atmosphere  of  mutual  respect  and  without  disrupting 
settled  International  practices 

From  Our  view  it  appears  that. this  position  Is  supported  by 
U.S<   Industry*  users  and  other  Interested  parties*  On^thls 
particular  Issue  U*S*   Industry  and  government  have  participated 
In  International  forums  and  studies*     Three  major  areas  of 
participation  are  the  International  Chamber  of  Commerce,  the 
OECD,  and  the  Intergovernmental  Bureau  of  Informatics* 

w 

D*  U*  S  .  Government  ^'s  Po  sit  Ion  On  Telecommunications 

.  1  

In  a  recent  address  to'  the  Congress  on  September  21,  the  president 
has  stated  his  position  regarding  telecommunications  policy  and. 
Issues  in  the  United  States  geared  towards  amending  the  193A 
communications  act  and  Comptiter  Inquiry  #2*     Xhls  cSti  be 
summar Ized  In  a  number  of  maj  or  points  as  folio ws: 

^>  ' 

1*  Technology  has  Invalidated  the  old  assumption  that 
all  aspects  of  telecommunications  service  are  natural 
monopolies*  .  i, 

0 

^    2*   Iiinovatlon  Is  hobbled  by  uncertainty  and  by  the  need 

to  respond  to  artificial  regulatory  conditions  Instead 
of  real  'consumer  demand* 

3»  Competition  is  a  fact  of  life  In  this  Industry,  It 
should  not  be  rolled  back  and  we  should  not  allow  It 
to  continue  developing'  haphazardly*    "  ^  v 
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4*  Competition  should  be  encouraged'  and  fully  competitive 
markets  should  be  de- regulated  *     Some  communication 
services  such  as  loc^l  excliange  may  remain  regulated 
monop plies  indefinitely »  ^  ^  , 

5  *  Res  tf  ict  ions  resulting  from  out-of-date  deflj^i  t  ions 
base  on  the  distinction  between  telecommunications 
and  data  processing  shbul^d  be  remoyed  * 

6*  ^ules  that  divide  some  communication  services  between 
domestic  and  international  companies  are  outmoded  'and 
^1     need  change  *  ' 


We  need  a  new  system  which  would  be  administered  openly 
by  public  officials  because  these  are.  important  f^ublic 
policy  decisions  that  should  not  be  left  solely  to  th^ 


indus  tr y  * 


8.  Universal  ava^^lability  of  basic .  telephone  service  at  - 
Affordable  rates  must  be  maintained* 

9*  Extend  to  ruraT  Americans  the  benefits  of  all  the  new 
communicat  ions  technologies  /  . 

^      10.  Rules  that  restrict  rural  telephone,  companies  f rom 
^  offering  cable  TV  services  shiJuld  be^  removed . 

11*  Appropriate  j  ur  isdict  ional  bound  armies  should  be  set  r 
between  federal  and  state  regulatory  Dbdies* 

12;^  The  FCC  should  be  given  the  authority  to  develop  effi- 
cient means  of. assigning  broadcast  frequencies* 

l3*  The  technical  quality  of  the  telecommunications  network 
^  shoul^beprotected*^ 

14.  Public  participation  Xti  regulatory  decision  Baking 
should  be  encouraged  *  ^ 

V  > 

This  Presidential  message  can  be  regarded  as*  the  official 
position  of  the  Executive  Branch  concerning  telecommunications 
policies*     This  statement  is  consistent  wlth^the  long  estab^ 
lished  policy  of  encouraging  competitive  markets  whenever  ani 
wherever  possible*     It  represents  the  most  progressive  step 
toward  integrating  policy  with  respect  to  communications  and 
computerized  services  * 
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CURRENT  POLICIES  NATIONAL  AND  INTERNATI-ONAL  (8) 

This  is  a  briefreview  gf  what  we  believe  are  ^the  current  estab- 
lished major  U*S*  policies  in  the  area  of  spectrum  allocatioij^ 
satellites ,   specialized  telecommunicat  ions  carriers ,  inter* 
connection,  attachment ,  and  international  ti^lecommxtnications « 
It  is  re-emphasized  here  that  we  are  looking  at  current  ^major 
U*S*  policies  in  the  broader  8en«.e,  hot  just'  that  of  a  govern- 
ment ,  but  also  the  practices'  apd  policies  t>f  American  industry  ,^ 
universities  and  foundations* 

A,   Spectrum  Allocation 


TheUtS*   policy  concerning  spectrum  alloc  at  ion  on  a  nat^ioival 
basis  is  primarily  one  of  conservation;  atyd  efficient  use  and 
is  geared  toward  stimulating  a  mass  marke^  fpr  the  electronics 
industry/  ^ 

The  policy  concerning  spectrum  allocation  for  ove^seas^  is  in  ^ 
support  of'^the  allocation  of  satellite  parking  places  for- specific 
band  widths  on  an  as  needed  basis.     During  the  recent  World 
Administrative  Radio  Conference  (WARC) , , the^  U«  S«positlon  ' 
supported  by  industry  was  geared  towards  Region  2  covering 
Ndrth  and  South  America*     The  U;S«  proposed  a  new.  concept  in 
the  division  of  a  higher  frequejicy  range  between  broadcast^ 
and  fixed  satellite  systems   (Frequency  Separati^  Elan)*  ^  This  ^  ^ 
solution  will  allow  for  more  satellite  parkin^^spaces  by. inter- 
mixing the  two  types  of  sat^llite^'^at^'the  same  orbital  slot In  , 
fact  will  enable  one  satellite-to  service*  both  requ  irement  s »  In. 
terms  of  Region  3  which  covers  the  Pl&^ific  area  the  U»S*  has  \not 
taken  any  major  steps*     Its  interesting  to- note  thVt  Reglon^x^  ^ 
covers  the  48  states  plus  Alaska  l^ut  not  Hawaii. 


Satellites 


As  stated  previously  the  domeatic  sai:6Jl±t^^^policy        for  open 


competition  through  approval  by  the  FCQ  *to*^lns^e  .^at  the 
proposed  domestic  satellite  system  is  a  viable  etit^y  tech- 
nically and  financially.     Any  oi^ft^ja^t^tion  wh^ich,' b^:/.the 
capability  can  propose  to  enter  this  fmartcet  in'  ^^^tition 


wltji  those  already  approv^X^^ 


r 
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In^regar d '  to  International  satellite  policy  the  u*5*   sup ports 
yfnt  el  sat  through  COMSAT  but  also  aupporta  the  concept  of  ex- 
A  plaining  the  need  for  regional  Satellite  systems*     The  'u»S»  In 
\^a  broader  sense  of  government ,  Industry,  universities  and  f  o*un- 
datlons  fhas  assisted  countries  In  Latin  America  and  Southeaat  Asia 
In  studying  and  developing  Domestic  and  Regional  satellite  systems 

A  prime  exam/le  of   this  la^  the  University  of  Hawaii  working 
with  the  United  Natloivs  as  well  as  with  support  of   the  U*S* 
government^  through  ARPA  to  ^sslst  In  the  development  of 
satellite  technology  and  the  use.  of  domestic  and  reglnal 
satellite  systems*     Major  work  has  been  performed  with  both  . 
Korea  and  Indonesia*     The  U*S*   government  wl th  Its  ei^per Imental 
satellite  system  and  the  Agency  fdr  Inter national  D evelopmen t 
(AID)   has  assisted  both  India  and  the   South  Pacific   In  under- 
standing and  developing  basic  communications  sys^T&ms  and 
educatlonalsystems*^ 

C ,   Specialized  Telecommunications  Carriers 

The  policy  towards  telecommunications  carriers  ptarovldlng 
sp&clallzed  services  Is  one 'of  competition  as  satellite 
syatems/'   Any  viable  entity  can  propoae  to  enter   the  market 
In  competition  with  existing  carriers  In  such  areas  as  data 
network  services/  telecommunications  services  ^for  Intracompany 
uae ,  facsimile  systems,  message  switching,  and  office  of  the 
futi^re  systems*     Examples  of  aUch  companies  are  Graphnet,,  MC'I , 
GTE/Telenet,  Tymnet Southern  Pacific,  XTEN,  AMERISAT  and  the 
specialized'  offerings  of  ITT*  #   ^  > 

On*  an  International  basis  certain  specialized  carriers  have 
become  International  provl4efs  of  specialized  services  via 
facilities  of  the  e'xlstdng  International  Record  ^rrlers 
(IRC*s)*     Both  Telenet  and  Tymnet'  have  Implemented  such 
systems  In  cooperation  ^wlth  the  IRC*s  and  the  national  tele-  v" 
phone  companies  or  administrations  of  other  countries* 

D »  Interconnection 

Interconnection  In   the  United   States  Is  defined  as  the  Inter- 
connection of  4iff®i^®nt  common  carriers  services  as  well  as 
the  Interconnection  of  leased  Tine's  to  swltc  hed  ne  tworks  *     T  he 
overall  U*S*  policy  concerning  this  Is  freedom  of  Interconnect 
In  all  aspects;   the  Interconnection  of,  for  example,  specialized 
carriers  like  MCI  wlth*^he  Bell. System  iof  voice  and  broadband 
communication*  ^( 
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E.  Foreign  Attachment 


What  is  known  as  foreign  ^attachment  in  the.  United  States  is 
the^^attachment  of  other  than^  common  carrier  products  to  the 

c ommon  carrier  services.     In  the  U»S»   the  policy  is  for  .  ^ 

freedom  of  attachment*    ,Thi&  ranges  from  telephone  handsets 
through  PBXs  to  modems  and  data  terminals  *     This   is  translated 
into  all  owing  manuf ac  tur er  s  and  agen t  s  whether  dom^s t  ic  or 
foreign  to  sell  products  to  end  users  for  direct  attachment 
to  switched  or  leased  facilities '     The  requirement  is  that  the 
interface  specif  ic  at  ion  s  to  those  networks  must  be  met*  In 
regard  to  the  telephone  switched  network  a  FCC  certification 

pifl^cedure  is  required  *^  It  should  be  emphasized  here  that  the 

common  carriers  are  in  competition  with  the  private  manufac- 
turers and  also  n^ust  go  through  a  certif ication^  procedure 
for  a ttachir^.g-'^rtr^ir  equipmeht  to  their- own  facilities  or  other 
f  axililie,fi''of  othe^  carriers  » 


C  ompunicaJt:  ions  (8) 


F,  Intsvna 


A  [III  1  f  I X  ^^mtV^  [     of^  doncern  to  this  conference  is  the  iT.S* 
attitude  towards  international  telecommunications;  During 
1977  ani  78  the  federal  government  took  a  number  of  steps 
to  provide  an  improved  framework  for  coordinated  internat- 
«ional  policy  making  ^ich  included  the  following: 

-  the  National  Telecommunications  and  Information 
Administration   (NTIA)  was  established  wtthin 
the  Department  of  Commerce 


-  the  International  Communications  Agency  was 
established 


-  Implementation  of   International  Communications  Policy 
assigned  to  the  Deput;y  Secretary  of  State 

-  a  delegation  plus  chairman  to  the  1979  WARC  wa^ 
formed  * 

"Although  many  Executive  Branch  agencies  have  specific  iq- 
terests  in  inter  national  commjini  cat  ions  it  is  the  NTIA , 
the  Department  of  State  and  the  tCA  that  have, primary  policy 
responsibility*     These  organizations  are  noVvin  the  process 
of  formulating  an  overall  policy*  .  .  } 

The-  current  policy  towards  international  carriers  Is  to 
have  competitive  carriers  for  all  ty^es  of  services  with 
the  exception  of   the  public  telephone  switched  serVilce » 
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The  telephone  companies  have  that  tea  pibns  lb  111  ty*     Up  to 
,the  present  the  only  International  d^t^a,  carriers  are  the 
Miter national  record  carriers  dl^C ' s) » "  To  Interconnect 
to  the  telephone  switched  network  of  the|IJnited  States  for  ^ 
data  transmission  ^(wlth  the  exception  of  Ca^Hada  and  Mexico) 
one  muat  simulate  that  system  -b^^nterconnectlng  the  switched 
networks  of  the  overseas  car  r  l^rsi^hrough  the  U»S»  International 
record  carriers  to  e^lther  Wespern  Union  broadband  or  similar 
sesrvlces  and  not  Interconnecting  directly  to  ^the  public  tele- 
phone network*     In  brief   the  :>ubllc  telephone  swltcflld  network' 
of  the  U»S»  1&*  not  available  ::or  International  data  communlca-^ 
tlons  Seyond  Nor th. America  *    jHowever  this  situation  should  be 
rectified  In  the  near  future/  * 

A  VIEW  OF  gPECIFIC  POLICIES  TOWARDS  THE  PACIFIC  BASIN  ^ 

The  United  States,  Its  Ind^^ry  andj  Institutions  sup'port  the 
agreement  concerning^  the  technical  barriers  to   trade  adop^ted 
at  the  Tokyo  round  of  the  GATT  multilateral,  trade  negotiations.^ 
This  agreement  Is  based  on  the  underlying  principle  to  reduce 
and  eliminate  ^t^chnlcal  barriers  to  trade*     The  Amet^lcan  Nat- 
ional Standards  Institute   (ANSI)  for  example,  which  Is  a  volun- 
'   tary  l^ody  of  the  Industry  sector  assisted  In  writing  the  sec- 
tion of  the  agreement  for  the  U»S»     The  U»S»  was  a  majtfr  mover^ 
towards  obtaining  the  agreement  and  believes  In  the  elimina- 
tion of  technical  barriers  to  trade* 

Ihe  U*S*   Is  a  basically  free  telecommunications  environment 
where  national  and  lnt'*ernatlonal  manufacturers  can  market 
telecommunications  equipment  to  end  users  and  t(y  the  carriers 
for  direct  attachment  to  ^arrl^r  facilities*     Therefore,  the 
'U,S?*  would  then  support  the  creation  of  a  similar  environment 
In  the  Pacific  Basin  In  order  to  enhance  trade,  Industry  aird  ^ 
the  developm'ent  of  technology*  ^ 

In  Regard  to  the  transfer  of  technology  In  telecommunication^ 
the  U»S»  has  primarily  left  this  to  private  industry^  non-pfoflt 
organ  Izatlonsand  universities*-    However,   the  U »  S»   government  ^  * 
Ifc  giving  Increased  attention  to  the  development  of  communlca-^ 
tlons  In  the  lesser  developed,  developing  ahd  newly  Industra^ll- 
zed  countries   (8)*  ".U»S»  assistance  to  Third. World  Communica- 
tions has  c^me  through  either  bilateral"  channels  throug,b  AID, 
ICA,  ExImBank  or  via,  multilateral  channels  "  through  the  .World 
Bank,  regloila^  international^ banks  and  U^N*  agencjLes  /   -  - 
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Ah  k  example  of  technology  transfer  is  through  the  In t  er national 
Telecommunicationa  Union  where  American  companies  have 
contributed  resources  to  education  and  study  programs  in 
Latin  America  and  Southeast  Asia.  ^Another^  example,  is  the 
East  West  Center  located  in  Hawaii  which  has  at  Commun  ica-* 
tions  InstituteN^nd  contributes  to  the  education  of  members 
^f  the  Pacific  Basin  gdv  ernmen ts «  univ  er sit ies  and  other 
entities  in  t elecommunic at ions  technology  and  policy*    ^  ^  ^ 

The  private  sector  and  Universities  in  the  U-S,  offer 
sc  ho  lor  ships  in  research  in  Vte  lecommunications  at  their 
laboratory  locations »     The  private  sector  also  offers      *  * 
research «  development  an^  knawhow  in  t  elecommunications 
through  t^ie  establishment  ^^f  development  labora tor ies  #  ed-  ^ 
ucation  centers^  scientific  centers  and  manufacturing 
f_a,c  i*lit  ids  *    Man^L  €ut>pdier s  of  data  processing  and  te  lecom-* 
''municat ions  equipment  have  laboratorJ.es  and  plants  located 
through  the  Pacific  Basinjcounties*     An  example  of  practical 
ue  e  of  new  t  elecommupica^HTons  technology  geared  to  t(ie  need  s 
of  countries  is  Earth  Resource  Management  through  remote 
sensing  by  NASA's  LANBSAT  Satellite.     IBM  Scientific  jP^^ters 
in  Mexico^  Brazil  and  the  PlTllippines^  -  f or  example^'  work 
with  the. national  government  in  research  and  development  '    '  '  . 

of  computer  programs  In  Conjunction  with  satellite  remote 
siensing  for  management  of  resources  important  to  those 
countries  * 

The  U . S ^^overnment  through \AID*  has  a  reimbursable  technical 
assis tance  prPgram  for  assisting  count r ie s  which  can  affotd 
to  purchase  (Communications  systems^   but^  which  require  technical 
assist an ce.     AID  f  inane ^  and  make^  available  U.S.   technioa^  teams 
to  define  developmen|^Tequirements  or  specif ic at ion&  and  sto 
adv4se  on  the  kinds  and  sources  of  apjplicable  U.S.  technology. 

The  United  States  government  ob  j  ec  t  ives  in  providing  commu^ic^-^ 
tions  assistance  are;   (8)  ^  ' 

^  to  assist  dei^e loping  nations  expand  their  capac  £ ty  /to 
utilise  communications  technt^logy  to  meet  the  basic 
*  requirements  of  the  public  '  ^ 

to  lieip  developing  nations  strengthen  indigenous 
coiitmunlcation  and  information  systems^ 

to  strengthen  the  ties  between  communicatioijs  leaders    ^  ^ 
and  -Institutions  in  the  U-S,  and  their  counterparts 
abroad 

■  '  r 


The  U*S*  'through  aov^ernment  , '  Indus  try  and  users  par  t  icipa  t  es 
in  major  telecommKLl-cation  standards  programs  on  an  inter 
national  basis  &n7*believes  that   the  Pacific  Basin  should 
become  an  increasing  major  force  in.  this  area  in  order  to 
have  their  int  er est  s^  add  r es  sed  .     Through  in(fustry  ,  univer*- 
'sities  and  found  at  ions  the  U^S*  has  contributed  to  t^ele* 
communicat ions"^  standards  in  the  area  of  public  voli&^  ne^;^^ 
works,  data  networks,  videotex,  teletex  and  modem  inter- 
''faces .     As  an  .example ,  the  U*S*  is  a  maj  or  contributor  ^ 
to  .the  open  systems  interconnect  program  of  the  Internat-, 
ional  Standards  Organization  and  the  data  network  standards 
activity  of   the  CCITT* 

In  order  to  have  a  voice  for  the  Pacific, "the  U»S.  through 
ANSI  together  with  its  Pacific  Basin  partners  were  instru- 
mental in  e8t3bli8hing  the  Pacific  Area  Standards  Congress^, 
which  meets  annually  and  has  as  its  members  the^official 
standard s  bod  ies  of   sevent  een  countries  in  the  Pacific  Basin. 
In  kddi'^ ion,  the  U.S.   supports  the  Pacific  T elecotamunications 
Conference  and  the  plans  for  the  formation  of  a  permanent. 
Pacif ic  Telecommunicat ions  Council  as  a  voluntary  ind ependent 
organization  which,  has  as  its  major  'objective  the  interchange 
of  Information  and  views  concerning  telecommunications  in  the 
PacUic  area  and  to  bring  forth  those  vieub^s^  to  the  estabri8he4 
national ,  regional  and  international  bodied^* 

COHCLUSIOH    .  * 
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*This  paper  has  given  th*e  reader  a  brief  ^ummary  of  a  complex 
telecommunications  environment  quite  different   than  those  of 
the  other  'Pacific  Basin  cou^ntries*  ,  Hopefully  it  has  helped  to- 
wards e's tablishing  a  basis  for  the  mututal  understanding  of  ^  the 
differences  ^d*  likeness  of  telecommunications  policies  within 
the.  Pacific  wltl^  the  ob)ective^f  contrj^buting  to  a  continous 
dialogue.  ^ 
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Abstract 


The  evolution  of  <he  structure  of  the 
Australian  broadcasting  structure^  and  the^ 
history  of  programme  regulation  is  briefly 
described.   .By  a  series  of  ad  hoc  develop- 
ments^ there  has  recently  been  a  policy 
shift  in  favour  of  icreating  diverse  structure 
/and  a  lessening  o^  general  regulation.  This 
has  been  accompanied  by  tighter  regulation  in 
specific  areast  because  pf  greater  public 
backing.    The  conse<iuences  in  terms  of  need 
for  policy  to  create  structure  and  ensure 
public  accountability  areMtS^ussed.  > 
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Broadcasting  planning  in  Australia  has  historically  proceeded  by  ad  hoc 
decisions t  and  lack  of  comprehensive'  planning  policy*    What  are  now' 
firmly  entrenched  elements  of  the  system,  such  as  the  national 
, broadcasting  system^  arose'  in  response  to  various  pressures*  but  not 
in  response  to  any  broad*  articulated  policy*    Planning  in  the  sense 
of  engineering  planning  has  been  well  developed  iir  a  technical  sense* 
but  has  had  correspond -to  ad  hoc  decisions  made  in  the  social  or 
^politcal  area* 

Broadcasting  regulation  has  likewise  proceeded  in  response  to  prevailing 
pressures*    It  has  gone  through  several  phases,    Ther^  has  historically 
been  almosL  no  consideration  of  the  relationship 'between  structiure  of 
the  system  and  regulation,    ^With  the  increase  in  activity  in 
"^^^  broadcasting  development  in  Australia  since  about  1970*  however,  a  wider 
appreciation  of  policy  has  begun  to  emerge*    Academic  interest*  and 
treatment  by  the  quality  press*  has  sharply  i^reased*    While  this 
has  not  lead  to  a  change  in  decision  making  methpds*  and  probably  nev^r 
will*  it  has  led  to  a  more  cotil^rehensive  debate  on  broadcasting  policy* 
Regi^lation  and  relation^ip  between  structure  ^d  regulation  are  areas 
^ich  are  undergbing  change  as  a  result.    This  pager  traces  the 
development  of  policy  in  those  areas  to  the  present**  discusses  likely 
developments*    Finally*  it  discusses  the  relationship  between  structure' 
and  regulation  and  political  environment* 

Development  of  Strgcffcure  }  ^  '  ' 

Until  the  early  seventies*  Australia  had  what  was  referred  to  as  a  dual 
system  ^f  broadcasting*  commftpGl^l  stations  -^^both  radio  and  television 

relying  on  advertising  revenue  and  national  stations  run  by  the 
Attstralian  Broadcasting  Cc^mnission*    This  body^  is  a  statiutory  corporation 
*funded  from  the  Federal  Budget, 

Radio  broadcasting  beg^n  in  192'3*    ^  attempt. was  made  to  develop  a  . 
subscription  systeii*  but  it  failed.    Eventually*  tho^e  early  stations 
were  d:^videll  into  what  became  the  commercial  system*. and  another 
group  which*  after  «a  number  of  organisational  changes*  was  incorporated 
into  the  ABC^  when  that  body  was  created  in  1932, 

The  funding  of  the  ABC  was  dud  to  a  desire  to  serve  less  populated  areas 
which  the  commercial  sector  found  unprofitable*  and  becaose  of  some 
feeling  against  the  already  strong  advertising  influence  on  commercial 
broadcasting*    There  was  also  a  desire  to  provide  a'place  for  quality* 
and  cultural  commitment  in  broadc^ting*  based  on  the  strong  example 
of  the  BBC*  which  had  been  founded  some  six  years  earlier. 

The  cdrcumstances  and  timing  of  the  origin  of  the  ABC  are  important. 
Unlike  the  BBC*  it  vas  never  in  a  monopoly  position*  and  never  had  the 
Opportunity  to  impose  an  ethos  on  brpadcasting  which  that  organisation 
had.    Secondly*  it  ^accepted  from  the  beginning  a 'duty  to  do  the  service 
and  minority  broadcasting  which  the  commercial  sector  in  Australia  was 
boti}  unwilling  and  uncompelled  to  do,  *  '  ' 


Simultaneously  with  the  establishment  of  the  ABC*  the  commercial  radio 
-sector  grew  rapidly*    By  the  early  thirties  it  was  well  entrenched*  and 
most  o£^  the  stations  which  exist  today  in*  the  capital^  cities  had  been 
set  up*    By  the  end  of  the  decade*  furthet  expansion  in  country  areas 
had  brought  -the  numbers  very  close  to  the  present  day  Tevel^    ABC  , 
station  growth  was  more  steady*  '      '    ,  ^  • 

Thu3t  the  dual  system  of  ABC  and  commercial  sectors  was  established  to 

be  cartied  over  JLater  into  television  (1956)*    I^t  remained  basically 

unchanged  until  the  emergence  of  the  third  sector*  public  broadcasting* 

in  the  seventies*'  ^ 
* 

During  those  early  years  (until  19'48)  progtamme 'standards  existed  as 
regulations  made  under  the  Uit^less  Telegraphy  A^t*  and  under  the 
direct  control  of  the  Minister  of  tHe  day*  as  distinct  from  statutory 
officials  with  defined  responsibilities  and  independence*    There  was. 
also  a  code  of  rules  drawn  up  and  enforced  by  the  Federation  of 
/Australian  Commereial  Broadcasters* 

Neither  official  i^egulatlons  nor  codes  of  rules  covered  the  ABC  which 
jealously  guarded  its  own  standards*    The  act  under  which  it  was  set 
up  required  it  to  do  adeqmt^  and  comprehensive  programming*  The 
ABC^s.  role*  while  thus  officially  comprehensive*  was  not  that  In  ^ 
practice*    The  commercials*  role  developed  ^into  overtly  madorit;y  . 
broadcasting*  ^ The  market  place  'dictated  this*  not  any  design  or 
r^ulation*    It  did  do  a  certain  amount  of  local  or  community  broadcasting* 
especially  in  rural  areas* 

There  was  no  attempt  to  coordinate  the  outputs^  the  two  systems* 
ahd  not  mfch  real  attempt  to  ensure  that  either  system  actually  catered 
for  a  wide  range  of  tasGes,    Regulation  was  beuiign^  and  more  directed 
towards  censorship  of  ^mat^rlal  cf?nsidered  offensive  by 'community 
st^a^dards*  as  interpreted*  than' to  anything  positive/ 

The  overall  result  was  a  substantially  laisseV-faHre  system  dictated 

perceived  market  requirenents*    There  was  little  real  attempt  by 
Government  to  influen(ie  evenn*  either'operationally  or  structurall^v  * 
Policy  relating  ^o  programme  content'was  almost  entii^ely  ^reactive* 
When  more  deliberate  attempts  were  made  in  the  sixties' and  seventies 
to  obtain  higher  standar<ll,  through  reg'blatlon*'  this' j^ditlon  proved 
very  hard  to  combaj^<^  *    ^    '\  ^  * 

By  tbe'Tate  Jl940's*  there  was  a  good  de*al'of  dissatisfaction  with  i  * 

departmental  responsibility,  in  broadcasting*    The  labor  Govemment'of  \the 
period  also  wished  to  see  tigher  regulation  .of-  commercial  broadcasting* 
In  1948  it  therefore  set  up  the  A^spralian  Broadi:asting  Control  feoard* 
wUtli  regulatory j  planning  and^  some  semi-^jtidiclal  powers*  '  tn  1949  the 
Labor  Goveimment  was  .succeeded  by  a  cons^vative  government;  which 
retained*the  Act  unchanged*  ^  ^    *  , 

^  '       <  *       *  * 
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The  Regulation  Phase  ^ 

With  the  creation  of  the  Board*  increased  attention  was  givackrto 
programme'^regulation*    In  1956*, witK  the  cemiirg  u£ ■T*levisi.on;j  programme 
standards  were  required  to  be  formulate^iinder  the  amendments  to  the 
Act  of  that*year»    The  Minister*  in  explaining  the  195g  Bill*  dealt  at 
length  with  the  social  power"- o^  television*  ^nd  statff^  that  '    ,  ^ 

self-regulation  would  not  be  sufficient  to  secure  programmes  which  would 
be^of  a  suitable  standard  to  satisfy  thelpubllc*     In  supporting  written 
standards*  he  said  that  "the  Government  Relieves  that  the  basic  " 
objective  of  achieving  proper  standards  of  quality  in  television 
programmes  can  be  realised  in  this  way***  -  The  Minister  was  attempting 
to  allay  the  considerable'public  concern  about  the  possible  effects  of 
television*  *  ^ 

But  the  strongly  established  ethos  of  commercial  broadcasting  was 

too  strong  for  the  Board  to  have  much  effect*    It  suffered  from  having 

virtually  no  sanetions- which  it  could  impose*. and  legal  questioning  of 

the  validity       its  pojwer  to  make  and  enforce  standards* 

During  the  late  sixties  and  early  seventies  the  Board  made  several  '  ^ 
attempts  to  force  commercial  television  channels  to  raise  Australiai^ 
content  lev^ts*  and  improve  childrens/  programming.    These  attempts  were 
largely  frustrate^d  by  the  industry* 

Thus*  .while  officially  Australia  had  the  policy  and  apparatus  for  close 
regulation*  the  actual  outcome  w%s  substantially  laissez-faire*  The 
\)roadcasting  industry  was  politically  st1ron|  enough  to  protect  itself 
fpoih  what  i$  saw  "as  undesirable  interference  in. its  commercial  affairs* 

The  Beginnings  of  Struct(iral  Change- 

Both  the  ABC  and  the  commercial  system'^were  ^joined  by* legislation  to 
be  "adequate,  and^ comprehensive"  in  programming* 

■  V  ^ 

^ut  neither  were*  and  the'result  was  the  growth  of  dissatisfaction  by 

significant  m^^ority^  groups*    In  the  early  seventies*  various  interest 
groups  begatv^to  form  to' press  Ipj^  various  forms  ot.  radio' l^roadcasting* 
such  as  educatiofial *  classical  music*  and  later*  foreign  language  or" 
ethnic  broadcasting.         .  ■         '  ,   '  *  ^  * 

This  pressure  coincided  with  and -was  related  to  the  opening  of  FM 
radio  in  Australia  and  a  change  in  technical  policy  in  allocating  the 
AM  or^medium  frequency  band*    At  the  sam^  time*  from  1972-1975  a  Labor 
government  was  in  power  which  wished  'to  reform  the  media.    In -rd^tro^pect 
Ut4iad  no  clear  idea  of  how  this  would  be  done*  but-  It  did  provide  a- 
climate  in  which  pressure  fpr  reform  could  succeed* 
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The  result  was  the  ad  hoc  development  of  a  non^-commercial*  non-ABC 
group  of  stations*  known  as  public  broadcasting*  and  some  innovative 
extensions  to  the  ABC*  especially  in  access  broadcasting.  Ethnic- 
radio  was  also  begun. 


Towards  a  new  Structural  Policy      ^,  \  ^ 

Essentially*  the  new  developments  were  an  attempt  to  gain  by  structural  ^ 
change  what  regulation  had  failed  to  do.    However*  it  was  not  until 
late  1575' that  dthis  was  articulated*  in  a  report  to  the  Government  by  * 
a  .worki?tg.  party  set  up^  to  recommend  future  policy  for  public*broadcasting. 
This  reporbv  after  questioning  whether  the  formal  close  regulation  policy 
to  obpain  adequacy  and  comprehensiveness  had  been  a  success  sh±A 

it  is  recomrtfended  that  this  close  regulation  policy  be 
overthrown  in  favour  of  a  policy  of  deliberately  licencing  a  varied 
range  of  types  of  broadcasters  to  follow  their  own  natural  interest^. 
By  so  doing*  adequacy  and  comprehensiveness  will  be  provided  from  the 
whole  service".   ^It  went  on  to  say*  "As  a  consequence  of  the  increase  in 
diversity  of  types  of  station*  it  follows  that  detailed  regulation  by 
government  could  be  greatly  relaxed."    ITie  report  advocated  more  direct 
public  control  over  broadcasting*  through  public  licence' renewal  . 
hearings.    It  also  recommended  criteria  by  which  future  public  broadcasters 
would  be  selected  to  give  greater  diversity*       ^  "  ^ 

Further  Development 

With  tl;ie  return  of  the  conservative  government  in  late  1975*  there  was 
some  doubt  that  the  new  innovations  would  cOHtinufe.  However* 
broadcasting  continued'to  oe-a  live  issue*  and  after  some  uncertainty* 
the  new  developments  were  largely  confirmed. 


In  addition,^  the  commercial  industry  took  the  opportunity  of  the  return 
of  the  new  government- to  press  for  complete  self-regulation*    The  outcome^ 
after  an  inquiry  by  the  Broadcasting  Tribunal^  the  new  licencing  and 
regulatory  body  set  up  tio  replace ^the  old  Board*  was  a  recommendation 
for  much  more  self-regulatioir  except  in  certain  defined  areas.  These 
were  childrens'  programming  on  television*  a<ivertising  content*  and  , 
Australian  content < 

The  developioent  of  the  public  broadcasting  sector  has  continued. 


The  present  Position 

So  faf*  nd  firm  Government  action  has  been  taken  on  the  self-regulation 
report*  probably  because  of  fear  of  the  outcry  from  some  vocal  pressure 
groufG  set  up  to  maintain  what  are^described  as  community  standards. 
But  in  practice  self-regulation  exists.    However*  action  has  been  taken 
over  childrens'  programming*  wil^Ji  an  advisory  committee  being  se(>  up  to 
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advise  the  Tribunalti^ which  has  so  far  shown  some  strength  in  dealing  with 
the  stations. 

The  government  has  also  announced  that  ethnic  television  *Jill  be\fet  up, 
and  nas  esta^ished  a  review  panel  to  advise  on  structure* 

Conclusion  t\ 

All  of  these  developments  were  in  the  customary  tradition  of  ad  hoc 
development*    Essentially,  however,  there  h&s  been  a  significant  policy 
'sHift,  summarised  as  follows: 

*  the  formal  close  regulation  policy,  ^llowed  from,  1948  to 
about  1975,  has  been  tacitly  recognised  as  having  failed, 
although  some,  especially  on  the  extreme  left  of  politics, 
still  advocate  that  it  could  be  joade  to* work  if  applied 
more  stringently^ 

*  it  has  been  replaced  by  a  policy  of  restricting  regulation 
to  those  areas  in  which  there  is  fii3ner  political  and  public 
backing  for  the^ regulations,  and  by  a  policy  of  deliberately 
diversifying  broadcasting  communications. 

*  it  remains  to  be  seen  whether  the  new,  restricted  but   ^ 

tougher' regulation  policy,  is  a  success*    So  far  it  appears 
to  be,  because  of  the  backing  it  has  been  given.  The 
outcome  will  depepd  upon  the  strategy  its  opposition,  jpainly 
the  television  industry,  can  employ  to  mobilise  political 
and  public. opinion  against^it* 

^      ,     the  diverse  structure  so  far  only  exists  in  radio,  and 
its  audience  is  small,  and  its  funding  base  insecure* 

^  But  the  legislative  framework  and  general  Agreement  exists 

to  expand  the  sector.    However,  the  'mas^ii*  audience  is 
still  the  preserve  of  the  cl^mmercial  broadcasters* 

In  a  sense  the  policy  being  adopted  is  a  result  of  defeat  of  the  earlier 
attempts  to  provide  a  diverse  service,  datering  for  all  tastes,  through 
a  restricted  structure  with  only  two  types  of  statin,  comuiercial  and 
national.    In  another  sense  it#is  a  more  liberal^olicy ,  recognising 
that  the  freest  policy  is  one  which  gives  th&  nximum  freedom  to  the 
bfoadcaster  to  proceed  according  to  his  own  volition.    That  volition 
is  governed  by  the  objective  of  the  broadcaster  and  the  source  of 
funding.    In  the  comn^rcial  sector  the  objective  is  to  make  a  profit, 
and  it  is  therefore  inevitable  that  those  broadcasters  will  tut:n  to 
the  mass  sectors  of  the  market* 
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However,'  there  ii^no  doubt  that  there  is  an  interchangeability,'  in  the 
policy  sense,  between  structure  and  regulation, .if  the  objective  o£ 
policy  makers  is  to  cater  for  all  preferences.    And  it  may  well  be  that 
in  societies  where'  the  mass  media  is  powerful,  -and  there  is  a  mixed 
econoBO^,  laisset-faire  tradition,  as  in  Australia,  the  deliberately 
diverse  structure  op^on' is  more  practicable.  \  ) 


option'  is  n 
-on  struct  I 


What  concentration  ^n  structure  does  is  shift  the  responsibility  for 
government  agencies  from  day-to-day  regulation,  to  responsibility^ 
to  arrange  for  a  deliberately  diverse  system.    This  goes  to '•the 
problem,  of  choosing  licensees,  and  assessing  adequacy  of  performance 
for  renewal*    It  is  to  these  problems  of  public  acqountability  and 
selection,  to  which  attention  is  now  turning,  as  the  inevitable 
consequence  of  the  recent  policy  shift* 


-r. 


2C-21 


^  Information  Inequality* 

An  Emerging  Policy  Issue  for  the  United  States 
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INTRODUCTION 

One  hearst  wil^h  increasing  frequency,  concern  about  the  growing  gap 
between  the  information  "haves"  and  the  information  "have  nots*\    While  this 
is  expressed  most  often  with  reference  to  the^developing  nations  of  the 
world,  much  th3  same  can  be  said  about  this  in  the  United  States «    There  are 
significant  shifts  in  the  demand  for  skills  taking  place  in  the  United  States, 
shifts  that  appear  to  move  inexorably  towards  the  need  for  higher  level 
skills  in  what  has  been  called  informatio^n  based  or  knowledge  based  occupa- 
tions-   At  the  same  time,*  there  are  growing  minorities  in  the  States  whose 
languages  and  skills  are  not  Anglo-Saxon  nor  even  western  derived*    A  know- 
ledge or  information  gap  made  .apparent  Isy  changing  socio-economic-cultural 
pattern^  certainly  appears  plausible.    Add  to  this  the  energy-economic  forces 
that  may,  conceivably  make  more  difficult  the  maintenance  of  ^small  bu^ness 
abetted  by  the  growing  computerization  of  information,  i.e»  the  substitution 
of  large  data  bases  for  magazines^-and  one  ^should  dertainly  take  the  proba- 
b'^ility  of  information  inequality  in  the  United  States  seriously.  • 

It  is  important  that  the  trends  moving  our  society  to  one  of  information 
inequality  be  made  more  explicit*    If  this  can  be  done  it  is  conceivable  that 
means  could  be  found  through  judicious  Actions  of  the  policy  makers  to  stem 
what  many  consider  to  be  a  serious  problem  for  a  democratic  society*    This  ' 
paper  seeks  to  identify  the  forces  operating  and  through  the  use  of  several 
scenarios^  of  possible .  futures  make  explicit  the  emerging  isSue  \of  information 
inequality.       -  -      ,  *  , 

NETWORK  INFORMATION  SERVICES  AND  THE  NETWORK  MA^ETPLACE 

An  important  new  industry ^is    rd^idly  emerging  from  the  marriage  of  com-' 
puters  and  telecommunications.    This  industry  permits  users  to 'interact 
directly  with  one  or  more  computers*  associated  data  fij^es  and  problem  solving 
algorithms  from  remote  terminals.    It  may  include  access  to  distributed 
information  systems  within  and  between  organizat'lons*  remote  transaction 


*  This  paper  is  derived*  in  part*  from  The  Emerging  Network  Marketplace* 
H+  S,  Dordick*  et.  al.    To  be, published  by  Ablex  Publishing  Corporation*  New 
Jersey*  in  the  Spring*  1980., 
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recordingt  data  base- inquiry  and  computer  conferencing.    Collectively  these 
services*  products*  and  information  supplied  by  this  industry  have  been  called 
Network  Infonnation  Services, 

Some  of  t;hese  services  now  being  offered  and  growing  at  rates  between' 
^^OZ  and  100%  per  year  include  remote  shopping  and  bill  paying^^  news  oh  demand, 
electronic  message  delivery"  (electronic  mail)*  remote  medical  consultation  and 
diagnosis*  electronic  funds  transfer*  office  automation*  remote  instruction 
.  and 'interactive  traini,ng  and  education. 

Network  information  services  connect  the  needs  and  resoujrces  of  users  to 
the  ^capabilities  and  services  of  producers  and  facilitate  transactions  be- 
tween them.    All  the  usual 'services  of  a  marketplace  can  be  offered  within  a 
large  infonnation  network.    Products  and  services  can  be  -advertised  and  sellers 
can  be  located;  ordering*  billing*  and  deliveries  can  be  facilitated;  and  all 
manner  of  transactions  can  be  consuraated  including  wholesale,  retail*  brokering* 
and  mass  distribution.     Indeed*  the  entire  range 'of  such  proflucts  and  service? 
for  business*  industry,  the  consumer*  and  government  can  be  perceived  as  a 
marketplace — a  marketplace  on  a  communications  network  or  the  network  market-  * 
place .  ■ 


EMERGING  TRENDS 


Trends  in  Technology  * 

Tectinology  factors  point  to  a  certain  inevitabil/ity  leading 
gence  of  the  network  marketplace.    The  continuing,  aim  even  accele 
velopments  in  large-scale  and  very  large-^scale  integration  point 
velopment^f  increasingly  intelligent  terminals  with^  considerable 
capacity*    The  cost  of  designing  infopnation  processing  functions 
nal  equipment  or  appliances  continue  to  fall  as  engineers  substit 
mation  prpcessing  for  transmission  under  the  assunipxion'  that  it  i 
free*    Tlie  trend  towards  digital  communications  will  accelerate* 
and  t^nainal'stations  capable  of  dealing  with  intermixed  signals-- 
image  and  data  are  being  developed- 
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Trends  in  the  Communications  Infrastructure 


There  is  likely  to  be  a  continued  proliferation  of  specialise*^  carrier 
services  for  network  application  over  the  next  decade  or  more.  The'distinc- 
tiexi  between  Value  *Added  Carriers  and  Common  Carriers  is  likely- to  disappear 
as  the  major  .carriers  either'purcha^e  the  existang  value  gdded  carriers  for  ^ 
^  their  arms-^length  subsidiaries  or  offer'the  same  services  via  subsidiaries  of 
their  own  as  resale  carriers.    AT&T's"  role  in  providing  packet-switched 
value  added  networks  hinges  on  the  outcome  of /the  debate  concerning  industry 
structure  and  on  differentiating  communications  and  computing,     tt  is  likely 
that  in  teji  ye^re  or  even  less  the  issue  wilYbe  moot*  replaced  by  concern 
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with  regulating  communication  carriers  providing  network  information  services 
in  a  market  that  does  not  have  natural  monopoly  ch^aracteristics  as  does 
transmission  itself.  '  \^ 

While  the  cost  of  long-vline  services  for  the  delivery  of  intra-corporate 
electronic  messages,  office  automation  and  EFT  will  continue  to  decline  for 
the  major  us^r^  and  thereby  become  more  accessible  to  them*  the  cost  o£  local 
distribution  is  not  likely  to  alter  very  much*  thereby  denying  access  to  small- 
er   users.    CATV  ?iay  increase  its  saturation  to  about  50%  by  the  late  l980's» 
assuming  no  major  shifts  in  public  policy,  but  is  likely*to  continue  to, limit 
most  of  its  service*  to  broadcast  retransmiasions  ^nd  subscription  sports  ajid 
entertainment*    The  proliferation  of  satellite  earth  stations*  the  use  of  some 
v^pecial  broadcast  modes  and  CATV  and  the  availability  of  shared-use  facilities 
are  likely  to  permi-t  some  general  access' to  network  services.    However,  the 
nature  of  the  infrastructure  for  some  time  to  come  seema  to  point  to  access 
limited  to  major  users  of  teleconferencing*  eleitronic  message  services* 
funds  transfer  and  other  forms  of  what  is  now  known  as  Office  AutomatJ^on* 

Trends  in  Terminals  and  Computers 

Innovations  in  terminals*  intelligent  appliances  and  telephones  are 
likely  to  continue  unabated.    Terminals  will  be  responsive  to  service  needs 
and  will  drive  the  direction  of  the  emerging  marketplace.    There  is  likely 
to  continue  to  be  extensive  competition  and*  because  of  the  nature  of'the 
technology  and  fragmented  market  demands,  many  small  suppliers  linking  them- 
selves to  special  markets  and  clients.    A  "liberated**  Western  Electric^  join- 
ing the  highly  competitive  industry  can  only  enhance  the  prospects  for  lower-- 
cost  and  wider  access  to  the  marketplace^'    Projections  of  revenue  trends 
point  to  the  terminal*  computer*  and  software  accounting  for  the  major  per- 
centage of  the  total  revenue  developed  by  the  delivery  of  network  information 
services-    Should  AT&T  respond  to  the  investors  to  enter  the  more  prof itable 
network  information  services  market*  there  will  be  pressure  to  lift  the  1956 
consent  decree .  ' 


Trends  in  Networks 


V  wil 


Data  network  traffic  will  probably  continue  to  grow  at  a  very  rapid  rate 
over'  the  next  two  decades*  perhaps  as  much  as  40%  per  year  as  has  been  esti*^ 
ed  by  several  sources*    But  evfen  by  the  end  of  the  century  voice  traf/ic^ 
will  still  constitute  the  bulk  ^f  the  network  traffic.  While  data  traffic  may 
make  up  approximately  1%  of  the  total  network  traffic*,  it  could  account  for 
at  least  18%  of  the  revenue.    Large  investments  will  be  required  to  enter 
these  businesses*  but  the  very  h4gh  returns*  competing  favorably  with  those 
available  in  other  sectors  of  the  economy*  could  attract  the  necessary  capital. 
Indeed*  the  revenues  from  the  leas^  purchase  or  rental  of  terminal/compat^ 
equipment  can, be  as  much  as  four  times  that  obtajLned  from  the  delivery  or 
transmission  portion  of  the  marketplace.         '         '  * 
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Recently  the  Federal  Comunications  Commission  issued  proposed  rules  to 
goyem  regulated  communicatior^s^  carrier -activities  in  the  area  of  network 
information  services.    Their  Tentative  Decision  'seeks  to  dictate  the  type  of 
data^  processing  activities  permissible  by  carriers  and  the- structure  of  the 
"resale^'  carrier  market*     (Resale  carriers  lease  communications  circuits 
from  underlying  carriers  to  be  resold  as  components  of  ^  an  enhanced  data  or 
,ijtftwork  service  and>*F&  of  ten"  referred  to  as  value  added  carriers).  The 
Commission's  Teritjitive  Opctsion  draws  upon  the  findings  of  the  Compjuter 

the  Tentative  Decision: 
carrier  industry^j^ll  be  divided  into  three  basic  categories: 
_  ^service 

Basic  non--voice  (data  transmission)  '   ^  ^  . 

Enhanced  non-voice  (data  processing  plus  transmission)  '  ^ 

The  proyi^ion  of  enhanced  non-voice^etyork  services  i*e*  data  processing  and 
communications  may  be  supplied  by  the  same  carrier  but  cannot  be  provided  by  / 
ah  ^entity-^tb^'supplies  voice  or  basic  non-voice  service  to  the  public.  Thir&f 
should  AT&'J  or  GT&E   wish  to  offer  network  services 'they  mus^  do"  so  through  a 
separateVcompany  as  a  resale  carrier*    Data  processing  services  provided  by 
resale  carriers  wil^sftbf  be  regulated  although  the  co^ranunications  portion  for 
Resale  acquired  froro  the'  uni^erlying  carrier  would  have  to  be  tariffed*  ^iltially, 
and. of  special  interest  to /this  discussion,  is  the  ruling  concerning  terminal^ 
equipment*    Termj|lal  equipment  is  divided  into  two  categories;    basic  media 
conversion  dev(fes/transducers  and  enhanced  equipment^  (smart  tei;minale)  . 
Basic  *«quipment  may  be  provided  by  underlying  carriers  but  the  enhanced 
^aulpment'may  not.    Resale*  carriers  may  pi;ovide  enhanced  terminal  equipment 
on  an  untariffed  basis/  '  "  * 

J.  • 

t  ^  These  "proposals  point  to  a  World  where  it^will  be  q^^e  profitable  for 
industries  seeking  to  enter  the  network  marketplace  to  do  so  as  resale 

iers.    Because  of  the  continued  higher  cost  of  local  distribution  commu- 
icat)tons,  the  cost  of  these  value  added  services  will  be  relatively  high, 
t  for  the  increased  but  tariffed  comAunication  revenue  that  might  accrue 
to  the  underlying  carriers,  there  is  little  incentive  for -them  to  offer  such  V 
services  on  the  public  network.    Instead,  they  will  offer  network  services       '  ^ 
to  m&jor  u^rs  via  "separated*'  resale  carrier  networks.    Indeed,,  the  Tenta** 
ive  Decision  e^icourages  this  bypassing  of  the  public  n^tworkl 

Trends  in  Policy  ^         ,      ^  '  \ 

There  is/not  now  nor  in  tha^wiijgs  a  network^olicy  for  the  United  States* 
The  proposed  N^dS^unica't ions  Act  of  1^79  dealt  with  communications  as  was  the 
Act  of  1934*    The  proposed  Act  w^s,  indeed,  a  rewrite  of  the  past  r^ather-than 

/an  attempt  to  look  into  th^  future^  and  structure  a  network  policy'^for  tfie 

(nation.    '  \ 

*    Network  services) via  the  marketplace  require  the  interaction  6f  three  T 
technologies  crossing  both  regulaopd  and  non-regulated  industries..  The 


Cotstmon  Carriers  are  regulated^  but  the,; tetminal/Qomputer  industries  and  the 
information  providers  are  not,.  Carrier*  services  have  natural  monopoly 
'cHafacteristicSt  but  it  appears  that  netwark  services  may  not  share  them. 

Policy  trends  now  in  motion  will  favolr*the  develoT?iBieTjt  of  business^  govern- 
ment and  specialized  la^ge  network  Service. u^ers.    Competition  uhd^r  regulation' 
is  14ftely  ^to  continue  tol-^encourager  ttie  emergence,  of  additional  carriers  for, 
ne^twork  services.    While  the  ^i;3tinctio^  between'vaiue-added  carriers  ai\d  the 
AnBiion  carriers  are  disapfeaifing;  ^.t  , is.  likely  that  the  Federal  Cotomunications 
Commission , will  permit  these  servi,ces  to  be  offer^  via  a  Separate  resale 
a^^acH  r    In  any  case*  there  will  be  many  more^pi^vate  ox  single*purpose 
(or  iimite'd-pufpose)  network^  in  existence,  by  the  ^Wd  of  the  century.  ^ 

Trends  in  SocjlaL  Values  and  £contffliics         ^       .  '  '  * 

bver  the  next  two  decades*  we  can  expect  social  and  cultural  values  to 
emerge  that  will  create,  mixed  attitudes  toward  the  network  marketplace.  In 
Its  favor,  is  the  fact  that,  the- .marketplacfe  is  non-pollutingt.  energy  efficient 
and  is  supportive  of  trends  towards  the  adoption;  of  ''appropriate  techaology** 
that  proVide  the  potential  for  ac>:ess  across  a  wide  rarige  of  economic  arid  sor 
cia^l  levels.    The  marketplace  requires  new  skills^  in  keeping  with  a  t^nd 
towarjd* continuing  education  and  Career  , flexibility  and. mobility.    The  ^^Trip- 
vision,  of  network  services  may*^  be  labor-intensive  but  requires  Intellectual 
upgrading*    The  network  can^expand  group' interaction  arid  create  social  nefc-  ^ 
jworks  not  bound  by  geography  but  b^  areas  ot  interest,.    An  accessible  netr  ^ 
work  marketplace  could  create  a  climate  in  which  diversity  and  pluralism  can  \ 

However,  there  are  values  that  may  hinder  the  evi>lutiion'.'of  tKe  market- 
■  place  •    Comput^ist  terminalst  recorded  voices  and  computer*siraula'ted  speech 
can.be  'depersonalizing  and  certainly  create  fear  and  re^se^nttnep^  a^ng  manv. 
The^-^doptlon  c?'f  many^  services*  such  ^dsfemote  purchasing  anB  bankingmay  be  delayed 
because  of  a  perception  of  the  depersonalizing  effect  of  the  technology  among 
signl^^icant  portions  of  the  ^populace «    Perhaps  more  important  \jHl  be  a  coji- 
tinuing  concern  for  the^  maintenance  of  personal  and  org'anizatd'onal  privacy. 
' Any  sigrtificarit.breakdpwn  in  privacy  safegllards  result  io  aWlhpreased  fear 
*t>f  die.  technology  and  of  on^*s  inability  to  control  one '^*bwfi  epvirontnent,  * 
And  there  is  the  fear-  that  increasing  activities  otr  th&..nfetv<Jr'k  will  lead  to  ^ 
decreasing  personal' lijteractfon  and 'increased  isolatlob  f  rom\soeiety ,  Finally, 
while  new  skills  will  be  require^d*^  the  population  will  ,be  an^^lder  ane*  pos- 
sibly not  willing,  nor , able  .to  Shift  careers  and 'lifestyles  easiJLy, 

As  in'  the  case  of  values*  the'  nation*s  demographics  will:  also  create  a 
somewhaf'^confused  en^l(f^onment  for  th€  ne.tWork  tSatketpla^e .    On  balaiy^fe;*        ^  ' 
liowever*  it  appears  Co  Ibe  a  favorable  one.    Single-per^bn  households*  stnaller 
families  arid  a  greater  Economic  independence  f6r  wo'iftfen  ^woail<ij  3p|i&ar  to  create 
^a  nee^  for  a  more^efficieht  ^use  of  time^  h^nce  the  use  o£  the.  network  for 
such  time- consuming,  o/  unpleasant  duties  as  bankings  dhoppihg.  and  general  > 


Information  seeking-  Female  participation  ^n ''the'  labor  force  will,  recjoire 
the  sharing  of  household  duties  and  ft»ay  result  in  their  heing  done  at  odd  * 
hooj^  via  the.networkv^marketplace.    Despite  the 'continuing  'high  rate  of 

flation*  higher  personal  incomes  may  provide  .more  disposable  income-  These 
actors*  coupled  with  higher  education  levels*  might  suggest  ^  shift  toward 
more  appropriate  and  efficient  methods  of  carrying  out  routine  casks.  They 
could  als^lead  ^0  the  see^king'of  intellectual'and  recreational  activities  via 
the  network*  even  at  a  greater  co^t  than  alternative  modes  of  stimulation.  , 
Despite  somet  evidence  at  a  "return  to  the  city"  movement,  *the  long-terra  trends^ 
continue  to  point  to  increased  suburban  po^lations  at  ^  time  when  energy  costs 
are  increasing.    Remote  transactions  via  the  network  will  appear  increa^ngly 
attractive  as*  energy^^QO^ts  increase.  ^  ^     *       '  * 

.  Howevefr*  one  cannot  and  should  not  overlook  the  growing  numbers  of  elderly 
without  increased  disposable  income.    And,  too*  there  is  the  relative  growth 
of  the  Spanish-speaking  populations  thaf  may  not  be  in  the  network  mark^j^ 
place,  unless  there  are"  specific  policy  directives  that  will  make  access  mi- 
versal ,  "  ^ 


The  tJnited  States  has  entered  the- Post-Industrial  Societi^  service 
^dustry  expansion  is  giving  V^y  to  information  industry  growtn.    There  are 
c&lvtinually  increasing  demands,  for  informatioa  as  bureaucracies,  both  private 
and  governmental,  sl^re  up  their  economic  positions.    Increasing  labor  costs 
s  timxjlat^^  the  search  for  greater  productivity,  and  computers  appear  to  offer 
this  promise.    Network  operations*  in  turn,  can  increase  the  productivity  of 
the  computer  services  provided.    The  loss  of  mass  markets  to  foreign  compe^ 
tition  ha^  stimulated  the  search  for  more  highly  specJ^alized  products*  and 
these  are  increasingly  information  products.    The  production  and  distribution 
of  knowledge  worldwide  requires  new  forms  of  organizations  with  increased   .  " 
complexity,  resulting  from  the  increased. fractionizatlo^  and  specialization 
of  the  ijiatket.    Firms  cannot  now  easily  define  their^mar)tets;  the  United 
States  and  traditional  world  market  deftands  are  shifting  in  lin?  with  shifts 
in  values  and  demography.    To  seek  out  these  markets  will  require  access  to 
more  and  better  information. 

Inflation  is^l-ikely  to  be  at  the  rate  of  between  8-10%  per  year  over  the 
next  tyo  decade^.    There  will  be  a  severe  tightening  of  the  money  supply* 
thereby  reducing  the  capital' necessary  to  launch  new  industries*  espe<;iaLly 
if  there^are  more  attractive  opportunities  in  other  investments*  such  as  enery 
gy.    However*  there  a\e  segments  of^  the  network  marketplace  industry  whrcti 
offer  significantly  attractive  returns'  Ci*e-   the  pTOvi$iOTi*of  digital  infor- 
mation products  and  services  via  specialized  value-padded  networks). 

^  * 

THREE  SCENARIOS  FOR  THE  90' s' 


How  these  trends  intertct  can  best  be  observed  through  several  scenarios. 
We  have  developed  three:    A  technology  driven  future/  a  market  driven  future 
and*  a  policy  (driven  future  which  essentially  emerges  out  of  the  previous  two^ 
V/e  begin  with  the  scenario  for  a  technology  driven  future.  i 
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The  Technology  Driven  FUtute 


By. the  last  decade  of  the  20th  Century*  the  nation  will  be  served  by  a 
diversified,  fragmented  multi-^network  marketplace.    The  number  of  special-^ 
purpiose  networks  providl^  digital,  voice* )  image  and  facsimile  services  in  , 
mixed  as  well  as  single  modes  will  double  and  apptoach  the^  neighborhood  of 
5000.    These  cietworks  will  be  largely  service  and  industry^specific  and  include 
terminals  with  sufficient  intelligence  to  interface  with  computers,  networks, 
and  other  terminals  in  similar  industries  and  related  applications.    The  net-  ' 
works  themselves  will  actually  be  capable «of  serving  several  related  industries 
or  applications  but*  in  general*  the  network  marketplace  will  be  fragmented  - 
and  serve  only  the  needs  of  the  major  multi-plant  businesses  and  industries. 

Most  of  the  Fortune  500  industries  and  about  one-third  of  the  medluqi  ^ 
size  industries  in  the  nation  will  acc;punt  for  almost  80%  of  network  usage, 
^significant  portion  of  this  ser\dce  will  be  deliveri|d>  via  sh are d^et works 
through  a  resale  provision  authorized  by  the  Federal  Communications  Commission 
in  order  to  better  utilized  the  satellite  networks  that  will  be  in  place  before 
^    the  last  decade  of  the  century.    Following  in  the  footsteps  of  SBS  and  X*TEN* 
other 'bro^caet  satellite  carriers  such       Western  Union  and  RCA^  as  well  as 
AT&T  wili  offer  digital  services  utilizing^  the  smaller  ground  terminals  that 
will  enable  more  industries  to  access  a  satellite.    While  the  "fln^  mile" 
cost  ,  will 'be  reduced  spmewhat*  servic^  charges  and  interconnect -cdWI  are 
both  likely  to  r^emain  relatively  high^*  making  it  difficult  for  small  or 
occasional  users  of  network  services  to  enter  the  marketplace  except  for 
.apetial  forays  through  a  shared-use  private  network*    The  major  users  will 
continue  to, be  the  lai^ger  multi-plant  corporations  which  will,  have  become 
accustomed  to  intra-corporate  electronic  message  and  other  transaction  delivei^^ 
systems  with  the  attendant  features  of  the  automated  office. 

.  (lost  of  the  smaller  businesses  and  almost  all  consumer^  will  .still  find 
the  network  marketplace  too  expensive.    Fbr  example*  those  interested  in  '^es- 
sage  transmission  may  be  willing  to  accept  charges  of  betw^n  13C  apd  18c  per 
message*  but  theliigh  Initial  cost' of  equipment\and  service/int£rconnect 
charges  will  require  a  very  significant  level  o^^message  use  in  .order  to  b^ 
cost  effective.    Similarly*  those  ^;oncerned  with,  of ftc^  automation  may  be 
willing  to  accept  a  transaction  or  message  chajrge^gf  between  50<:  and  $1,00* 
but  only  if  they  can  perceive  some  significant  red^ctlJoh'lii  labor^  .and  it  is 
unlikely  that  the  small  biii^ne^ss  or  the  consumer  will  be,  able  ^o  achieve  such 
economies.    Consumei:s*  especially*  are  likely  to  be  unwilling  to  make  the 
initial  investments  in  terminals 'and  monthly  service  charges  unless  they  can 
'^access  a  vs\riety  of  Services  with  little  or  no  additional  expfense. 

Despite  the  growing  transparency  of  the  networks  and  the  increasing 
intelligence 'of  terminals  (abetted  by'fhe  availability  cf  microprocessor 
firmware)*  consumers  will  still  find  a  limited  rang^  of  services  available' to 
them--possibly  too  limited  to  warrant  their  investment  in  "front  e?>d"  charges* 
Without  a  consider^le  acceleratioiTTh  the  rate  at  which  AT&T  plans  to  coni^t 
,  its  national  switched  network,  to  an  a]/L-digJtal  system^;  and  without  the 


regulatory  authority  for  a  mor^'rapid  introduction  of  its  Advanced  Communica- 
tions Sys-tem  and  other  regul*atory  pressures,  the  establishment  of  standardized 
address  codes  is  unlikely  to  occur,    This  deficiency  is  likely  to  limit  easy 
access  by  consumers  and  small  businesses  to  multiple  network  services.  Pres- 
ent technology  trends  do  not  indicate  a  substantial  reduction  in  the  cost  of 
local  distribution  charges,  monthly  service  or  interconnect  charges  nor  <^o 
they  offer  much  hope  for  the  availability  o^f  highly  intelligeaD^low-pYiced 
terminals  adaptable  t.o  varieties  of  consumer  services  and  networks*    The  likely 
conditions  under  whlc^  universal  netwprk  services  at  affordable  rates  could 
become  a  reality  will  only  emerge  from  Ae  multifile  impacts  of  technology  ^  the 
market -and  public  policies  acting  in  concert/ 

By  the  mid-nineties  a  situation  reminiscent  of  the  early  years  of  the 
telephone  ylll  emerge.    There  w^ll  be  many  incompatible  networks  served  by 
special-purpose  terminals  and  switching  systems  designed -bo  deliver  services 
to  those  that  can  afford  the  entry  cost.    There  will,  however,  be  a  signifi- 
cant difference  that  could  lead  to  Important/ political  actions.     In  the  early  • 
years  of  the  telephone  the  issue  was  simplyJcommunications ,    with  the  value  of 
the  network  dependent  upon  the'  number  of  people  attached  to  it.     In  the  nine- 
ties the  issue  will  be  one  of  inequality  of  access  to  information,  with  the 
specialized  networks  doing  quite  well  financially  because  of  the  valauble  and 
efficient  services  they  will  be  providing*    Fdr  some  time,  thoughtful  obsel*v- 
ers  have  expressed  the  fear  th^t  the  emerging  Information  Society  will  produce 
a  netf  class  of  inf orniatlon  elite*',  and^  indeed^  there  does  exist  two  classes 
of  people  and  businesses:    the  information  users  and  the  information  used. 

Evidence  of  this  societal  and  economic  split  will  become  apparent  through 
the  growing  incidence"  of  failures  of  small  businesses  that  no  longer  can  pur- 
chase the  information  they  need  tS  remain  competitive  as  the  information  be- 
comes increasingly  available  only  in  electronic  form*-   Even  now^  mergers  of 
common  aW^ value-added  carriers  are  occurring,  and  a  major  computer/ terminal 
network  ser^^ice  provider  has  merged  with  a  specialized  carrier.*    Instead  of 
cJecentralization  and  the  availability  of  increased  business  opportunities, 
the  trend  continues  toward  concentration  of  the  components  of  the  network 
marketplace.    This  greater  concentration  of  intellectual  power  in  the  emerging 
Information  , Society  can  only  lead  to  concentrations  of  industrial  and  finan- 
cial power  which  are  not  in  concert  with  the  American  economic  dream. 

^  4 

"  The  personal  computer^  whiif^  no.t  capturing  a  very  substantial  portion  of 
the  market  (not  every  home  will  house  an  identifiable- personal  computer,  though 
in  every  homt  there  are  likely  to  be  many  functions  performed  by  microproces- 
sors), will  serve  to  demonstrate  to  the  consumer  the  power  of  information 
accesss    Consumer  ^movements  concerned  with  broadcasting  and  common  carrier 
services  indicate  growing  public  interest  in  the  widening  split  between  the 


*  Telenet  is  now  an  arms  length  subsidiary  of  GTfitE  and  General  Electric 
has' purchased  Ci)x  Cable  Communications: 
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information  inequality  is  likely  co  become  one  of  some  significant  puh^c 
concern,  hence  of,  political  action* 


The  Market  Driven  Future      ,        '  •      ^ - 

TJie  profit  [Potential  to  be.derived  l^m  doing  business  in  the  network 
marketplace  will  become  increasingly  evident  as  the  cost  of  labor  increases ^ 
and  the  same  is  true  in  the  purcl^ase  of  goods  and  service^.    A  single  pur- 
chase triggers  a  string  of  additional  transactions' such  as  those  Involving  ^ 
inventory  control*  delivery  schedules ,  repairrt^am  dispatching*  routings 
credit  checking,  etc.    If  the  travel  5(genj::.-OT''^les  clerk  can  be  replaced  by 
an  intelligent  terminal  in  the  home  ^'or^^tfrf ice  and  witH  appropriate  interactive 
software  and  if  the  purchase  transattylon  can*  'at  t^e  sipme  time*  trigger  the  • 
stream  of  events  necessitated  by  thatLtransaction,  the  benefits  to  the  sellers 
would  become ^^bstantial.    By  the' mid-^uTfieties  these  benefits  will  have  become 
attractive  to  the  sellers.    The^uyers,  tao*  wilj||^^ant  to  conserve  time  and 
trave^  and  seek  access  to  the  network  marketplace. 


However*  for  a  marketplace  to 
be  able  to  access  the  marlcetplace. 


be  valuaftle^j  

ThQ  more  bu)||ft  Vnd  sellers  in  the.market- 


^^ny  buyers  and  s^ll^rs  must 
reroi 


place  the  greater^  its  value  to  all.  I(ki^,  tl\ererpre-t;^^i4>o^tanC^  f or  the 
sellers  to  , provide  access  to  a  large  niimbCT**TTf~pot^'ti^l>j^sers. 


By  the  mid*-nineties  it  wil^  have  become  .qtiiti&^.^^<3ent  th  at  the  co$t  of 
a  network  transaction  is  lessj^han    tl>&  cost  of  -th"H;^.s'ame  ti^an^ction—con- 
sidered^in  all\of  its  dimensions — perfynfleif  by  j^ny  other  means. ^-E^jections 
of  future  costs  increase  t^iis  difference  in  favor       t;he  ^etwork  tratisaction . 
Furthermore*  new  buyers  as,  well  as  new  sellers  ar^e  becoming  more  intercepted  in 
entering  the  network  marketplace.    However^  there  are^  high  entry-costs  espe- 
cially for  the  conSLtmeiV  Not^only  muftt  the 'consumer  have  available  a  terminal  / 

capable  of  reaching  into  several  ii^tworkSf  th«te  is  ^Iso  the  probleiq,  of  ch«_^  

relatively  high*cost  jof  commurVicaticft^s.    In  an  XMe^ractjLya  trahsaction,,  mes-  ^ 
sage  ufiit  costs  as  well  as  terminal  conned"  time- cliar^^evi' can  be  high^^ 

'  In  the  last  decade  of  this  century,  fch§  M^rkfet  fcan  drivei  the  development  - 
of  the  network  marketplace  along  ^several  pa^hs :  V,i'  -  . 

1.    It  is  expected  that  broadband  cable  television  syaftemt^  will  have 
reached  ab<>ut  50%  of  ail  the  TV  households*  in  the  United  States.    This  repre- 
sents a  potential  network  marketplace  membership  of  somewhat  over  50  million 
households^    The  advantages  of  product  and  service  selling 'via  the  three- 
dimensional  images  of  television  will  eventually  be  seen  to  outweigh  eveti^the 
lower  cost's  of  catalogues  and,  possibly  tften  throw-away  newspapers.    This  will  ^ 
be  especially  true  if  the  viewer  can  make  a  purchasing  decision  and  take  action 
without  leaving  the  hpi^  or  even  the  chair.    Major  merchandisers  will  seek  to 
purchase  time  on  cable , systems  in  the  myre  heavily  saturated  Markets*  espe- 
cially* those  with  attractive  buying  power^,  for  the  presentation  of  video 
catalogs  buy  on  ^he  condition  that  the  cable  sysjtem  provide  some  means  for 
feedback*    WHM^  telephone  fee'dback  directly  to  the  seller  is  likely  to  be 
used,  this  will  ftot  be  as  cost-effective  ip  the  seller  as  feedt>ack  via  the 


2C-30 


)  ■ 


35^ 


\ 


cable^  to-  a  juini-computer  either  at  the  cable  head-end  or  the  seller's  ware- 
house. ^  Feedback  via  the  broadband  cable*  utilizing,  digital  techniques  and 
eitjiet'^time  or  frequency-division  multiplexing  wiLl  be  a  great  \ieal  less  ex- 
pensive than  the  teleplione.  ^  \ 


If 


owevert  the  sellers  cannot  or  will,  not  deal  with  the  ^lable* 


industry  (and- even  if  .they  do,  at  least  half  the  households:  will  still  not  be 
served^)  t  it' will  be  necessary  for' the  sellers  *to  utilize  the  telephone.  By 
^demonstrating  the  increases!  potential  for  the  utilization  of  the  telephone  for 
buying  and  selling*  sellers  could  create  a  significant  demand  on  the  telephone 
companies  for  increased  local;  digital  services  at  lower  costs*     Furthermore # 
if  at^  the  same  "time  they  are  encouraging,  the  cable'  television  companies  to, 
in  effectt  enter  the  local  distribution  services  business*.  AT&T  will  be  en- ^ 
couraged'  to  accelerate  the  conversion  of  *its  local  loop  to  a  digital  system 
and  provide  ihore  intelligent  telephones  via  its  Common  Channel  Interoffice  f- 
Slgnalling  system  (CCIS).    Assqming  policy  authorization,  it  is  possible /that 
AT&T*s^  CCIS  will  be  >t;^4^^ted:    Provisions  for  accelerated  depreciation  ^e 
likely  tp  be  encouragedSo  th^t  AT&T  can  more  quickly  extend  digital  local 
loop  service;s  to^othos^  required  b.y -the  Tietwork  marketplace. 

3,    We  caa  expect  several  major  merchandisers  *  ba^ks,  Jnd  ^rther  financial  * 
InstitutionSt  and 'possibly  the  airline  industry  to  offer  their  own  network, 
services.    They  might  ^o  th^s  by  paydng  th^  consuifl^rjs  communication^' costs 
outright  through  the  u^e>bf  nationwide  WATS  services  such  as  those  currently. 
bein*g  provided  through  the  use  of  an  800  number-    The  <^osts  of  th^se  ^l^^c^s 
are  likely  to  fall  as  sm^ler  satellite  ground  stations  become  more  ^fii^itous 
and  there  is  further  b/y^passing  of  the  iQcal  loops,  or  at  least  significant 
reductions  in  the  "final  mile**  cost.    A  seller  couldt  in  effect,  create  a  net" 
work  by  providing  multiple  services  to  those  wishing  to*  utilize  ihe  corarau^ii- 
cations  for  which  the  seller. pays.    Con'ceivably #  the  seller  could  also  provide 
some  sort  of  service,  including. an  appliance  (terminaT),  which  i^ould  re^^uire 
-the^continued  marketing  of  useful  information  or  instructions  fo^  the  opera- 
tion^of -^the  appliance.    Banking*  home  protection' and  safety  services  might 
fit  that  category*  as  will  education,  computer  games  and  hobbies'.  Electronic 
message  services  to  the  home* will  emerge  as'  ^  Itgnif icantly  attractive  market 
to  encourage  challenges  to  the  Postal  Service*  which*  in  any  case*  will  make 
some  progress  , towards  elect^ironic  mail  .within  its  own  organization  despite 
painful  l^or  difficulties.'  Entertaioment  services  via  a  network*  perhaps 
incorpo^ratihg,  the  /ideo-dis'c  or  more  .likely  cable*  a;:e  network  services  that' 
could  be  provided  through  the  growing  distribution  of  digital  networks  that 
may  be  less  than  public- but  somewhat  more  than  a  private  seller's  netwc^Pk..  ^ 
Finally*  the  several  Teletext  demonstrations  throughout  the  4Jorld  will  certain- 
ly hai^  an  impact  oh  the  information  services  market*  and  it  is  very^  likely 
that  ^  .variety  of  inf ormaftiCn  services*  tied  possibly 'to  some  purchasing 
services*  will  ^emerge  during  jche  nineties  via  a  seller^s  network-.  * 


HI 


'  The  key  issue  will  J?e:    Who  bears  the'^cost  of  the  terminal  if  the  , seller 
'assufltes  the  cost  of  thie  communications*   If  the  variety  of  services  are  suf- 
ficiently  large  and  varied*  one  might  expect  the  consumer  to  invest  in  a 
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^terminal  station*    Whether  or  not  this  happens  will  ultimately  depend  on  the  ^ 
Qfferinga  in  the  network  marketplace.        *         *   /  .  . 

^4.    The  ever-widening  availability  of  small  earth  ^^ation5  with  their" 
ability  to  ^ediwr^  **final  mile'Vcharges  leads  naturally  to  the^  consid'eration  of 
th^  future  of  Direct  Broadcasting  Satellites.    Already  in  operation  in  Japan* 
tl^kere^^will  be  increasing  pressure  for  their  J-ntroduction  into  the  United 
States^-    Were  this  to  occur**  broadband  acce^s'^to  eveijy  home  would  be  a  reality* 
Th^s^  of  course*        c^mpetit^ive  .to  both  the  e}dpansion  ^o^f  cable  television  and 
to  the ' conversion  of  AT&T's  national  switched  network  A>  digital  services 
via  the  use  of  Optical  fibers* 

^  ^  -  - 

The  Direct  Broadcast  Satellite  is  also  a  threat  to  the  institution  .of  . 
broadcasting  as  it  is  now  perceived^^^d  as  it  will  very  likely  £e  perceived 
for  the  Remainder  of  this  century*    There  is  and  will  continue  to  be  an  over^ 
riding  Miricip:^  of  localism  in  th^.s  nation's  broadcast  policies.    One  can* 
indeed*  argue'' whether*  in  actual  practice*  this  localism  is  meaningful^, 
tfevertheiess*  for  a  variety  of  reasons*  nQt  the  least  of  which  is  Lh*e  personal 
^financial  interest  of  many  lawmakers  in  broadcast  properties*  it  is  highly 
unlikely  that  the  Direct  Broadcast  Satellite  wdll  emerge  as  the.  universal* 
broadbarfd  network.  , 

«  Facilitating  access  ^to  the  network  marketplace  is  the  business  of 

inforfetion  facilitators  (or  middlemen) — organizations  that  sell  computer 
services  rather  than  compute rs|(terminals  or  Qommunications:    Today  these 
firms  offei?  raw  computer  power*  package<^or  specialty  SQftwbre  and  on-line 
services^ whicii  include  adeems  to  data  bases  that  they  m"ay  or  may  not  own,  ^ 
these  ^'Sniadlemen"  cVn  conceivably  (J).ay  a  very  significant  role 'in  shaping  the 
"emergence  of,  the  marketplace.  *  ^  *  , 

We  may  ekpect  these  firms  to  offer  Inf ormation^provideVs  the  opportunity 
to  market  their  w^res  in  the  marketplace  by  providing  |phem  with  terminals* 
computers*  appropriate  software  and  procedures  for  accessing  a  network  wKlch 
the  facilitator  may  assemble  from  existifig  carriers-^in  short*  by  providing 
value-added  network  facilities  to  the  information , providers .    At  the  same 
time^  the  facilitator  might  $e^k  to  assemble  a.net;wo'rk  of  uaers  and  purchasers* 
for  t)ies;e  ^services*    This  might  be  done  by*providing  ^appropriate  software  to 
temij^nals  that  are  in  pj.ace*  or  even  Jeasing-tejniinals  to  enable  users  to^ 
access  the  marketplarce .    Initiallj^*  ^they  might  also  provide  the  communications 
through  a  national  WATS  line  on  behalf  of  their  providers  or  become  resale*^ 
carriers  offering  communications  services  at  lower'npost  to  use.rs'in  order  to 
providfe  access  to  the  more  highly- val^ied  information. 

The  ejttrfnt  to  which  the  facilitators  can  reduce  Infbmatlon  equality  will, 
In  the  final  analysis,  depend  on  the  degree  to  which  the'  facilitators  can 
"provide  low-cost. aecess,  and/or  the  extent  to  which  they , (van  recover  these' 
costs  In  the  price  of  Che  Information  or, services  ioarkett 
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The  Policy  Driven  Future  *  ■        :        ^   '  i 

.  One  of  the  major  deterrents  to  information  equality  is  the  lack  of  net- 
work equality.  -  l,n  contrast  to  the.  situation  in  Europe^  Canada  and,  Japan 
where  public  data  rv^tworks  are  being  dev^eloped,  we  'have  seen  that  our  future 
i^s  one  of  the  increasing  privatization  of  networks  and  the  services  they  can 
provide.    The  previous  scenarios  illustrate  the  factors  that  make  thi^  so. 
First  and  foremost,  one  muj^t^point  to  the  continuing  high  cost  of  ^local 
communi^|(tions.    While^  the  costs  of  lorfgrlini'  services  have  been  reduced  cou- 
'  siderably  T^ver  the.  yearS  and'  promise  to  decline  further  with  the  increased 
"utilization  of  distance-insensitive  satellites,  the  cost  of  local  distribution 
s^tvices  have  not  gone  -down.     In  addition,  there  is  a  continying  need  for 
special  terminals  with  appropriate  software  to  access  the  special  service 
networks.  -  ^  . 

From  the  preeeeding  discussions,  three  powerful  forces  emerge  that  will  « 
exert  considerable  pressure  .on  the  policy  makers,  and  the  Congress; 

1,    In  the  last  decade  o?  this  century,  the  issue  of  information  inequa-  ^ 
lity  will  be  .raised  not  tfnly  by  activist  consumer  groups  but  by  members  .of 
business  and  industry  who  will  see  this  inequality  affecting  their  profits. 
In  addition,  scholars  and  philosopher^  as  well  as.  public  men  of ^principle 
wiir^see  this^continuing  inequality  of  access  to  information  as  a  dirett 
threat  to  the  democratic  proce&sS!^  -        .    1  ' 

1*    The  profit  potential  of  the^  emerging  petwork  marketplace  wi 
a  powerful  impetus,  tor  network  expansion  as  business  exerts  pressure  on*  the  ^ 
policy  makers  tX>  Itake  alX  100  million  households  accessible  't<>  them  for  the 
sale'  o£  imformation  products  and  services.         *  ^ 

*'      3;    European,  Canadian,  and  Japanese  .progress,  towards  public  data  networks 
will  ji^en  them  to  the  full  force. of  United  States  information -products  and 
services/    It  iff  likely  that  United  States  firms  will  iiftd  it  more  attractive 
to  marltet  their  information  services  and  products  to /these  more,  easily^-acces-- 
sible  systems,  adopting  existing  standards  and  eSseo^i^Hy  by^passing  alf  but 
the  more  affluent  United  S'tates  firms  wljile  serjfing  a,  more  diverse  set  of  * 
clients  overseas.    This  could  h^ve,^and  indeed  will  have,  a  pronounced  effect 
on  United  States  and  foreign  productivity  Wtios — possibly  to^th;is  nation's 
disbenefit.    Furthermorer,  foreign  branches  b^JJnited  States  multinationals 
will  seek  to  influence  dpmesti^ ^policy  in-€^^d^  to  make  it  easier  to  do 
business  in  international  information. 

These  factors  taken  together  create  a  Policy  ihriven  Future.'    Several  alter-  I 
natives  for  this  future  have  already  been  discussed.    Ther-e  are  four  possi-  ' 
*  bilities  for  the  future  of  tiie  local  distribution  loop  ^  that  may  *tasulft  in  ^ 
increased  performance  at  lower  cost — the  necessary^conditions  for  m^^mer- 
gence  of  the  network  marketplace.     ^     '  *  ^  / 

1.    We  discount  the  Direct  Broadcast  Satellite  as  a  serious  competitor 
in  the  provision  of  networiu^ervices.    Broadcasters  will  argue,  and  to  some 
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CONCLUSIONS 

There  le  likely  to  t)e  a  continued  proliferation  of  specials-purpose  net- 
works serving  the  special  needs  of  the  major  firms  and  heavier  users  of  data 
transmission.    Rather  than  a  trend  towards  a  unified  network,  there  Is  likely 
to  be  a  sort  of  federated  approach,  a  collection  of  cooperating  networks  that 
will  cotmnunlcate  with  one  another  because  of  a  common  interest  or  service  ^ 
need.    These  federations  might  be  assembled  6n  an  i-ndustry-wlde  basis,  sach  as  . 
the  airlines,  oil  companies,  food,  merchandisers,  .general  merchandisers,  Insu- 
ranee,  the  automobile  Industry  and  the  like.    Smaller  groupings  comprising 
scientific  users,  schools,  hospitals,  etc,  might  very  well  follow. 


At  the  pr^ent  time,  what  is  not  evident  is  a  strong  trend  towards  a 
universal  network  available  to  all  economic  levels  and  to  the'public;  The 
European  pattern  is  not  b^ig  followed  in  this  country,  and,  barring  any  major 
change  in  policy,  is  not  wtely  to  be  emulated,    iBstead,  there  will  be  con- 
tinued dependence  on  mark' demand,  and  this  demand  will  Initially  be  felt  in 
the.  business  and  government  sectors.    Small  business  and  consumer  access  are 
not  likely  to  be  generally  available  before  the  end  of  ^the  century. 


^There  may  be  increasing  consideration  of  some  form  of  'government  Inter*- 
vent:^on  in  the  sector  which  house's  the  providers  of  Infonuation,  services^  and 
goods  for  sale  on  the  network.    This  will  be  precipitated  by  the  Increasing, 
awareness  that  this  nation  has  not  established  provisions  for  information  ^ 
inequality.    Some  networks  might  be  established  by  creative  merchandising 
organizations,  Ifut  these' are  likely  to  serve  rather  narrow  groups  of  customers^ 
It  should  be  remembered  that,  for  a  piarket  to  function  efficiently,  there  must 

be  many  buyejrs  and  sellers  available  to  each  other, 

r 

There  is  not  likely  to  bf  a  vigorous  demand'  for  universal  network  ser- 
vices.   Indeed,  even  if  this  demand  peaks  In  the  mid-90's,  it  may  be  matched 
by  the  more  or  less  normal  reconstruction  of  the  existing  common  carrler^tele- 
phone  network  lnt&  a  network  for  digital  voice  as  well  as  data  services.  It 
is  likely  that  a^^celerated  depreciation  rates  for  the  carriers  will  be  allowed 
so  that  this  trend  can  be  speeVSed  up  should  the  need  oc.cur.    Alternatives  such 
as  the  establishment  of  a  U»S,  PT&T,  while  Interesting  in  the  abstjpct — 
especially  If  the  carriers  do  create  separate  'firm&  to  compete  in^ 
services  and  terminal  areas'^-are  unlikely  developments  in  our _ socj 
ever,  should  the  concept  of  universal  and  equal  access  to 
an  Y»Portant  social ,  Economic  and  political  cry,  sfuch  govei 
not  to  be  entirely"  <flscounte<l,     ■  "  . 


'6'; 
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FOOTNOTES 


1*    Electronic  Messag€_Systeins:    The  Technological^  Market  and  Regulatory 
Prospei:ta»  Kalba  Bowen  Associatea*  et.  al .  Submitted  to  the  Federal. 
Communications  Commisaion  in  fulfillment  of  FCC  Contract  No.  0236 
Aprtl»  1978  "  '  ' 


Ibid. 


3, 

4. 


Bell  System  Technical,  Journal^  Vol  57^  Mo,  2»y  Feb,  1978. 

Nora,  Simon  and  Mine*  Alain:  Information  de  la  Societe^  support  a 
M,  le  President  de  la  Republiqaet  La  pocumentatlon  Francaise,  Paris, 
Janvier,  1978< 


5.  ^  A  rationale  for  the  British  Post  Office  development  Q,f  Prestel^was  to  ^ 
increase  the  utilization  of  the  telephone  in  the  U.K. 

6*    Cable  Television  remains  a  service  purchased  by  middle  and  upper  middle 
.  income  families.    Furthermore,  since  CATV  systems  are  f r^nchised  -  for 
specific  areas  in  a  city,  its  demographics  are  known  quite  accurately. 

7,    Interest  by  major  merchandisers  in  cable  could  stitnulate'^the  growth 

of  cable  if  operators  choose  to  >provide  t^e  somewhat  moi^e  sophisticated 
electronics  required  and  intelligently  market  the  *new  pi;ospects^ 

0*^  Co^at  has  announced  that  it  will  seek  FCC  approval  to  offer  a  Direct 
'   Broadcast  Satellite  for  the  delivery  of  subscription  television  services- 
Jhey  forecast  offering  to  the  public  a  , small  1  ineter  dish  for  about  $300 
.in  1983*  ' 

9*    Dordick,"Herbert  S.;  Bradley,  Hejen  G.  and  Wyde,  Richard  S.:  Maxiipizing^ 
Diversity  in  Public  Broadcasting  Thrtfugh  Satellite  Technology,  A  Report 
prepared  for  KCET,  Los  Angeles,  with  funding  ^jy  the  Corg^yration  fbr 
Public  Broadcasting,  1977,  ^ 


10.  In  Columbus,  Ohio^  a  sjrsteiD  known  as  Qube  offe^rs  viewers  limited  options 
for  ''talking  back"  to  their  television  sets.  Viewers  can  select  movies, 
respond  to  polls,  second-gjjess  football  and  basketball  referees  and  play 
games.    There  ts  still  some  mcertainty 


about  how  to  use  two-way  interactive 


television.* 


li:  In  1977  the  budget  of^the  Bell  Tel^ph^ne  Laboratories  was  slightly  over' 
$900  mtilion. 
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men?  of  private/systems  In  th^  radio  spher^<    Mobile  radio  services  .have  de- 
veloped in  Government  organisations  such  as  Police,  Forestry,  Defence  and  El- 
ectricity Supply,  which  has  caused  the  Post  Office  to  complain  of  incifeasing 
fragmentation  in  the  area^of  coordination.    Indeed,  the  major  conclusion^iaf 
the  1977  Communications  COTmission  Report  -  which  tod^  into  accopnt  the  revol- 
utionary potential  of  the  emerging  information  sector  -  was  th^t  there  was  '*a 
need  in  New  Zealand  for  more  effective  coordination  in  the- overall  develop- 
ifent  of  telecommunications^"    The  following  comments  will  be  concerned  with^ 
public  telephony,  telegraph,  telex,  and  Facsimile,  data  transmission,  and  In- 
terna tlo:cial  telecommunications, 

1.  Public  Telephony  ' 

Since  the  mid-1960's^^New  Zealand  has  been  among  the  top  five  nations  in 
.terms  of  density  of  telept^on^  connections*    Installations  have  grown  from  1.3M 
(1972)  to  1,67M  (1977)',  with  a  steadily  rising  number  of  applicants  aWaiting 
installations,  from  13,382  (1972)  to  29,571  (1977^.    Developments  in  technol- 
ogy have  tended  to  reflect  thb&e  of  the  developed  world,  such  as  the  fhcrease 
in  automatic  exchanges  -  over  93  percent,  of  telephone  s\ibacribers  are  now  on 
automatic  exchanges.    High  capacity  microvave  and  coaxial  cable  broadband  bear- 
er systems  were  introduced  in  the  late  l950*s<    As  many  as  120  telephone  cir- 
cuits may  now  be  carried  on  two  cable  pairs,  and  Post  Office  engineers  are 
currently  investigating  the  use  of  optical  fibre  to  replace  wire.     STD  was  In- 
troduced in  1976*  and  by  the  end  of  1977  over  350,000  subscribers  in  northern 
cities  had  been  provided  with  this  facility,  ^ 


Corpc 


This  latter  facility  was  made  possibletby  an  internationaT  Post  Office 
^rporation  cc/Haborative  agreement  whereby  a  five-year  supply  agreement  was 
entered  into  with  Nippon  Electric  Co.  Ltd.  of  Japan  for  the  supply  of  cross- 
bar automatic  telephone  Switching  equipment.    The  rating  system  follows  the 
U.S.  pattern  of  local  free  calling,  rather  than  the  U.K.  metering  of  local 
'calls.    A  rental  charge  covers  unlimited  calling  within  the  local  exchange 
system.  ^  ,  .  ^  ♦ 

As  a  policy  Issue,  public  telephony  as  a  whole  receives  Httle  or^no 
public  comment*    Decisions  are  taken,  with  regard  to  technological  changes, 
based  on  advice  and  information  from  an  indigenous  group  of  experts.  Bearing 
in  mind  the  continuing  availability  of  maintenance  spares,  this  advice  is 
tempered  with  such  independence  and  innovation  as  is  possible  in.  the  interna- 
tional ma^et  place.    Decisloris  regarding  improvements  follow,  as  may  be  exr 
pected,  the  demographic  and  political  power  contours  of  the  country.  STD, 
for  example,  was  introduced  first  in  the  northern  cities  and  mote  tardily  in 
the  south*  *  The  majority  of  two  or  more  party  lines  (9  percent,  of  total  sub7 
scribers  in  1976)  are  in  rural  areas,  as  are  the  jn^jority  of  the  107  (1976) 
manual  exchanges.    Howe^^,  improvements  In  the  service  for  rural  substirib~ 
ers  have  been  a^recognised  long-term  policy. 


Occasionally  policy  issues,  ^uch  as  the  introduction  of  local  call  met- 
ering, are  raised,  and  a  small  flurry  of  debate  occurs,  but  otherwise  there 
is  little  public  discussion.       consistently  high  demand  for  resideatial  con- 
nections" has  been  attributed  to  the  relatively  low  cost  of  the  service,  wider 
area  free  calling,  the  isolation  of  a  fair  proportion  of  the  community*  im- 
migration levels,  and  dwelling  increases. 
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2^*  Telearaph^  Telex,  and  Facsimile  .  * 

For  its  first  hal£  century  of  existence  tetegr4ph  provided  the  country's 
basic  internal  communication  service  *    More  recently  tlie  decline' in  usage  has 
been  rapid,  with  4*9  million  telegrams  lodged  in  the  year  ending  31st  March 
1974,  ^compared  with  3*6  million  ijv  the  year  to  31st  March  1977.    The  number  of 
teleprinter  offices,  which  form  the  public  telegraph  network,  have  also  declin^' 
ed  from  120  in  1976  to  1l8  in  1978.    These  offices  interwork  through  getitex 
(au^omat^^circuit^switching)  ,  augmented  by  point--to-point  circuits  between^some 
Diajdr'ci^res. 

Full}^ automated  inland  and  international  telex  was  introduced  in  1964, 
with  a  substantial  immediate  and  contittuing  demand  for  service.  -From  a  total 
of^  647  subscribers  at  tjie  year"  ending  31st  March  1967,  there  w9te  2,713  sub- 

■  scrt^eir^  (an  increase  of  269  over  t>e  Vi'evious^  year)  ,  at  31^t  March  1977  .  The, 
charging  system  ccynprises  a  basic  rentlil  system  for  each  installation,  with  a 
single  fee  per  "unit^time  usage  irrespective  of  internal  destination-  ,  The  renVs 
have  increased  steeply,  from  ^12^  $650  per  annum  (standard  machine)  and  NZ$900  per 

"annum  (teleprinter  plus  tape  reperforator  ^nd  transmitter)  in  1975-6,  to  NZ  * 
$1350  p. a*  and  NZ  $1800  pva.  respectively  in  1977-8.    Public  access  to  telex  fa- 
cilities is  possible  at  public  telex  booths.in  six  of  the  major  towns  and  cit- 
ies*   Operator-assisted  public  telex  facilities  a?:e  available  at  18  other  cen- 
tres. '  *  .  '  '  ' 

■  *  ♦ 

Development  of  facsimile  has  been  slow. until  comparatively  recently, 
when  improved  phototeLegraphic  equipment  has  been  imported The  Post  Office 
intrc^duqed  public  International  and  limited  inland  pho toteie^raph  services  over 
30  years  ago.    More  recently,  private  facsimile  apparatus  has  been  type  ap^prov- 
ed  by  the  Post  Office  over  the  public  telephone  network. 

2-  Data  Transmlssioq^  .    *     ^  y      .  '  ^  ' 

It  was  in  the  are^  bf  "data  transmission  t^jjt  the  1976  Communications  Com- 
mission felt  itself  most  hindered  bS.  lack  of  informat^m,  since  there^  h^^  been 
"no  comprehensive  survey  of  computer  osa'ge  and  applications  in  New  ^aland"  (4p  , 
In  general,  however*,  the  dovettiment,  sector'  estimates  that  it  accounts  for  a-  ^ 
bout  75  percent,  of  the  existing  usage*    Almost  all  Jiiajor  hardwai^e  is*  current- 
J.y:  imported,  and  figJris  for  the  import^costs^-o'f  d^^ta  processing  machines,  and 
accessories  clear^  indicate  recent  trends ;  in  1971  almost  NZ$2,95  million,*  in 
1976  NZ  $30*26  mimon,     ^  \    _  ^  ^ 

"The  introduction  of  remote  teletype  terminals  inT.968  provided  the  first 
i?equirement,  for  data  transmission  over  the- country 's  communications  .network, 

the  following  year  the  G<j^rtiment  computing  services  were  reorganised  into 
a  Centralised  Government*  Computer  Bureau  including  ^11  Departments* 

r  ^      .  ,      ^  ■  ^  ^        ■  ^  "  ^ 

The  use  and  requirements  of  data  transmission  telecommunications  facil- 
ities  has  also  grown  r^pijdly,  with^the  increase  in  number  and  use  of^  remote  tet^ 
minals.    Because  of  th^v^ide  geographical .  distributioh  of  Government  Depart-^ 
ments,  and  the  pent^^ised  computing  rescoirce^^  o£  the  Government, *the  State  Ser- 
vices Commissiqip-CCi^puter  &fe/vicefe  division)  forecasts  that:  '^the  provisioHL^f 
comput^^networks  will  be  oni^t  the  main  ai;eas  of  development  over  the  i\^ext 
five  years/'    T-his  developm>^  reflects  the  world-tfide  move*_to  distributed  com- 
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puter  processing'  facilities, 

The  JelecoTDmunications  services  developed  foe  transmission  o£  data  have 
been  provided  V         ?ost  Office,  which  leases  circuity  fox  data  transmission- 
Itjleases  data  modems  (200  and  600/1200  bauds)  for  use  on  leased  lines,  and  ^ 
provides  a  datel  service  for  the  exchange  of  data >using^  switched  telephone  net- 
works, both  local  and  toll*    The  datel  service  is  res>ricted  ,to  speeds  of  200, - 
600  or' 1200. bauds,  ^ 

The  charges  for  data  modems  are  fapitdly  '^tjcreasing,  costing  (depending 
on  speed  and  type),  between  NZ  $100  and  NZ$175  at  31st  March  1977',  and  between 
NZ$186  and  NZ$360  per  annum  at  31st  March  1978,     For  datel  servic,e,  a  tele- 
phone must  be  leased  especially  for  tfhe  purpose,  and  the  use  of'^a.Post  Office 
nwdem  is  mandatory,    Rental  for  this  is  as  for  a  business  telephone  connection, 
and  similarly  has  greatly  increased  in  cost^  from^  (dep^ding  on  class  of  tele- 
phone exchangej  NZ  $85-75  to  NZ$134,75  per  annum  at:  31st  March  1976,  to  NZ 
$208,20  to      $326,40  per  annum  at  31st  March  1978,    Oh  top  of  this  is  the  rent- 
al for  tb^modem  (5)  .        -  ,         -  ' 

It  has  been 'commented  that  in  the  early  days  firms  found  themselves  per- 
suaded into^buying  systems  to  solve  problems  they  did  not  have,  an'd  there  were 
a*number  of  'burnt  fingers'.    However  it  is  apparent  from  submissions  to  the 
Comiftunicrations  Commission  that  both  Government  and  industry  fully  appreciable  ^ 
the  impact  and  special  importance  of  data  processing,  and  transmission-  The 
Post  Officfe  notes,  that  '^a  probable  need  will  develop  in  the  future  for  a  digit- 
al package  ^witching,  common  user  systems  and  end  to  end  digital  links-, (6). 

'4,  International  Telecommunications  '  ' 

Kew  Zealand  has  international  telecommunication  links  via  pable^  satel- 
lite ^and  radio  to  almost  all  countries  of  the  world.    She  has  been  linked  by 
telegraphic  cable  to  Australia  f oi3^  over  100  years,  but  with  increasing  demands, 
further  major  developments  have  included  XOMPAC  telephone  cable  (1962/3),  SEA- 
COM  (1967),  the  Post  Office  Warkworth  Satellite  earth /station  (1971),  and  the 
Australia-New  ^ealand  TASMAN  submarine  caqle  (1975),    TASMAN' has  a  total  capac- 
ity of  6^0  circuits;  COMPAC>  with  about  th^ee  remaining  years^  of  .its  recognised 
^20  years  of  eccxiomic  li'fe,  has  a  capacity^^of  80  telephone  channels.    The  Wark-' 
worth  Satellite  earth  station  operates  via  the  Pacific  INTELSAT  IVA  satellite, 
which  has  become  increa^ngly  important  for  simultraneous/television  transmiss- 
ion  of  qver^ea^  *  events ,    New  Zealand  is  represented  on  the  Board  of 'Governors 
of  INTELSAT  trough  membership  of  ihe  Asia  Pacific  Group  (APp) ,  ^Originally 
formed  in  1967,  with  eight  members,  since  1973  this  group  has  consisted  of  five 
^Commonwealth*  countties  (N,^,,  India,  Singapore,  Sri  Lanka  and  Malaysia), 

'All  incoming  and  outgoing  international  *  telephone  callfe  are  transmitted* 
via  an  International  Gateway  telephone  exchange  in  Aucjtland-    At  this  exchange 
iMerhatiohal  operators  dial  direct  Jto  subscribers  ir/Jother  countries^  and  o-- 
verseas  operators  (in  some  cases  subsribers)  dial  d-irect  ;lfo^  subscribers  on  aut- 
omatic telephone  exchanges  in  New  Zealand,      *  ,  '  » 

New.Zealanxi  has  an  important  role  to  play  in  the  Pacific,  with  regard  to 
international  radio  services.    High  powered  transmitting  and  receiving  stations 
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provide ^telegraph  and  telephone  services  to  places  in  the  Pacific  not  served 
by  cable  or  satellite,  ^  Such  diyect  radio  services  operate,  to  Apia*  Rarotonga 
(and  other  islands  In  'the  Cook  group,  by  Rarotonga  Radio  through  feeder  stat- 
ii)ns)t  Niuet  Nukualofa*  Ross  Dependency  and  the  Chatham  Islands/    Internation- ' 
al  telecommunication  aid  to. developing  countries  in  the  region*  through  advis- 
ory and  training  services*  and  general  upgrading  of  telecommunications  servic-j 
es*  is  an_,  important  aspect  of  policy*  and  l^ew  Zealand  participates  in  the""^wo?^ 
of  i;he  st>uth  Pacific  Bureau  for  Economic  Cooperation  CSPEC)*  and  the  Economic 
and  Social  Commission  for  Asia  and  the  Pacific  (ESCAP), 

4  f 

International  considerations  are  o£  critical  importance  in  policy  plan- 
ning and  implementation*  and  the  overall  development  of  telecommunications^ in 
New  Zealand:  -^The  Post  Office  acts  as  administrative  member*  cooperating  with 
other  interested  organisations*  with  the  I,T,U,;  INTEISAT*  INMARSAT  (Inter- 
' governmental  Maritime  Consultative  Organisation)*  the  Commonwealth  Telecommun- 
ioation  Organ*isation*  COMPAC*  SEACOM*  and  TASMAN,    The  degree  of  independence 
In  planning  decisions- is  circumscribed  by  the  need  to  conform  to  intemation- 
ally  agreed  arrangements.     In  addition*  as  the  Communications  Commission  noted* 
^'standards  are  set  £or  transmission  performance  and  compatible  signalling  sys- 
tems* to  enable  traffic 'to  be  satisfactorily  inf^erconnected  via  the  internation- 
al network"  (7),        *       .  ^ 


5^,  Broadcasting  (sound  and  television) 
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Broadcasting  services  in  New  Zealand  are  provided  by. the  Broadcasting 
Corporation  of  New  Zealand  (BCNZ)*  created  hy^  tjie  19^6  Broadcasting  Ac^C;  ^and 
by  private  (radio)  station  operators.    Five  previous ^ forms  of  control  date  back 
to  the  introduction  of  the  first  **wireless*'  stations,    BCNZ  is  responsible  for 
three  operating  Services*  Radio  New  Zealand  (RNZ) *  Television  Servic^One  (TVl) 
and  Television  Service  Two  (TV2')  ,    *There  are  nine  private  (sound)  broadcasting 
statit»ns*  providing  a  c^ommunity-type  service. ^  '  ^  ^ 

RNZ  Qperates  21  stations  on  a  daily  24-hour  service  throughout  the  ^coun- 
try*  feeding  54  M?.  transmitters*  and  two  HF  transmitters  of  the  Ex^:ernal  Serv- 
ices Division^     The  thr'ee  major  networks*  National*  Concert  and  Compunity*  are 
distributed  by, a  chain  of  programme  circuits  leased  from  the  Post  Office.  MF 
jradio  transmissioa  is  over  61  of  the  108  chan^iiels  avai^^able  in  the       band  be- 
tween 325  and  i605  kHz,*  with  28  stations  of  5kW  o^r  more*  and  33  stations  of 
less  than  5kW.    T^re  Communications  Commission,  Report  points  out;  t^at  "New  Zea-  , 
land  is  one  of  the  few  countries  in  the  world  where  so  much  MF^  coverage  is 
chieved  and  hence  its  use  will^cohtinue  to  be  of  great  importance  to  New  Zea-- 
land  broadcasting  in  the  future'*  (8),^  The  HF  service  operates. to  Australia  and 
the  Pacific  Islands*  transmitting  tl|e/nationaL,programjiie  in  the  international 
HF  bat^ds  of  6\  9*  Hi  15  and  17' MHz*  *  using  two  7*5  kW  transmitters,^operating  in 
'to  a*  selection  of  11  aerial  arrays  asjrequired.    This  service*  besides  carrying 
news*  current' -affairs  *  talks  and  comment*  carries  home  ^service^ews  and  magazine 
programmes  in  Maori*i^Tongan*  Samoan*"  Niuean  and  Cook  Island  HaCrl/'TetReo  0  Aotearoa** 
opened  in  October  1978  as  the  Maori  ?nd  Pacific  Island  Broadcasting  Unit  of  RNZ* 
to  provide* a^' more  focussed  service  for  tha  important  Polynesian  minority  groups. 
The  longstanding  local, broadcasting  system  is  considered  ^a  very  important  part 
of  , the  national  system*  and  dec^trallfeed  administration  is  designed  to  tacil-j 
'itate  nesponsivene&s  to  local  communities,        *  * 


Television  utilises  the  625-line  system*  with  colour  transmission  u§ing 
.  the  PAL  system.    By  March  1-977  the  number  of  television  licences  was  815>798  , 
(302*212  colour)*  and  over  SS  percertt,  of  h<faes  were  equipped  with  television 
sets.  ' 

4 

It  is  in  the  frequent  reorganisation  of  the  television, services  that 
most  public  debate  has  occurred.    Following  the  BBC  model*  the  system  is  b^sed 
on  public  service  broadcasting*  yet  in  the  Labour  Government's  1975  broadc.ast- 
ing  plan  it  was  designed  to  be  "competitive  yet  complementary".    Labour  delib- 
erately broke  up  the  NZ  Broadcasting  Corporation*  a  single  corporation  whose 
twelve  years  alongside  a  National  government  had*  they  felt*  emasculated  it* 
and  replaced  it  with  the  Broadcasting  Council  of  New  Zealand*  consisting  of 
.  three  separate  and  independent  jregionally-based  public  corporations^  *  With^the. 
change  oL  government  in  1975*  another  Broadcasting  Act  set  up' the  presenf'BCHZ 
structure*  as  a  public  corporation  responsible  to  Parliament  through  the  Minis^ 
ter  of  Broadcasting,    fvi  operates  principally  from  Wellington  and  Dunedin*  and 
tV2  from  Auckland  and  Christchurch,  * 

More  recently*  however*  further  changes  have  Occurred*  and  radical  chan- 
ges* Including  the  siiggestion  that  XV2  should  be  abolished*  have  been  mooted 
(9),    Under  the  latest  system,  comp€*tita^'n  for  ratings  and  revenue  r  a  fight 
which  has  absorbed  TVl  and  TV2  since  their  inception  -  disappears.    TVl  and  TV2 
will  no  longer  be  mirror  images  Af  each  other  in  structure  and  intent^  and  iti- 
ctead  a  Single  television  enterprise  will  serve  the  two  TV  channels.    This  will 
be  loiown  as  Television  New  Zealand*  having  as  its  stated  basis- /'the  highest  de- 
gree of  complementarityl* ,    Production*  consisting  of  the  sports  section*  light 
entertaifipaent*  news  ami  curjrent  affaire*  will  form  orte  arm  of.  this  enterprise;  ^/ 
administration*' including  scheduling*  overs^eas  programme  purchase*  and  advertis- 
ing* will  form  the^ other.    The  Chairman  of  BCNZ  considers  that  this  retreat 
from  'competition  *  instituted*  paradoxically*  by  a  Labour  government  and  elim- 
inated by  the  more  conservative  National  government  -  indicates  the  resurgence 
of  the  BBC  ideal  of  public  service  broadcasting. 

Underlying  this  restructuring  and- much  pf^  the  concurrent  d^ate  is  the  '  * 
question  pf  finance.    Many  consider'that  the  political  decision  that  New  Zealand 
should  have  two  television  channels  was  too  ambitious  invthe  light  of  the  coun- 
-try's  resources*  and  the  quality  of  programmes  available  (10),    Traditionally*  ' 
advertising  is  accepted, as  a  legitimate  source  of  revenue  for  broadcasting*  and 
in  the  early. NZBC  days  advertising,  and  licence  fees  providec!  about  ^qual  parts 

.of  broadcasting^s  o{|frrating  costs,  ^Hgweveir  by  1977-t78  advertising  revenue  pro- 
vided aver  two\thfrds  of  broadcasting's"  revenue.  In  April. 1979  an  appeal  for  a 
rise'  in  the  cost^*rf  licence  fees  of  $10  p*a,  wa&-judged  politically  unaccept- 

^  able  and  turned  down        the  Government*  and  instead  new  cuts  were  encouraged* 
with,  the  Prime  Minister  emphasising  the  need  for  co^st-consciousness  and'clos^ 
scrutiny  of  expenditure  (11).^    Cost-saving  is  congldereS  to  be;a  major  compon- 
ent in  the  latest  organisational  change  -  the  fo*urth  in  ad  many  years, 

It^has'^een  maintained  that  the  present  system  consolidates  executive 
powers  in  the  politically-appointed  chairman  of  BCNZ>  with  the  chief  executive 
becoming  l^oth  policy-maker  and  administrator.     It  is  feared  that  the  degrgfe  of 
tiubltc  accountability  in  public  broadcasting  is  such  thaf^it  exposes  broadcast- 
^rfts  to  "<he  whims  and  fancies^^of  their  political  masters'*  (12),    The  tension 


between  Independence  and  public  accountability  remains  an  important  problem, 

*  ■  *  *t 

*\  .  \,  Comment  '        ^  •  ■ 

f  Cljearly,  over  the  years  organlTsatlons.  Involved  in  telecommunications  in 

New^  Zealand  have  been  dee})ly  involved  in  policy  formulation  and  pl:31ialng*.  How^ 
ever  it  i$  only  with  the  revolutionary  potential  of  new  forms  of  communication^ 
and  new  techniques  such  as  dat'a  communication^  teleproc'^ssing/ and  facsimile^ 
that  public^  recognition  of  the  need^or  continuing  examination  has  become  sppar- 
ent.    This  recbgnition  has  been  institutidnalised  through  the  setting  up  of  th^ 
Communications  Commission^  and'  subsEquently  the  Communications  Advisory  Council* 

In  many  vital  regards  New  Zealand's  telecofljuminication  policy  is  circum- 
scribed by  developments  overseas*    For  e^iample*  once  decisions  have  beA  made 
fol(^  equipment  supply,  even  though  the  policy  is  one  of  competitive  tenclering  otj 
the  world  market,  the^demahds  of  system  and  equipment  comf>atibility ,  and  inter- 
national agreements,  limit  the  choices  available.    Because  of  costs,  and  the  , 
limited  resources  available  from  a  co6ntry^ with  a  populatiorf  of  only  3,1  million 
(l976),  a  stringent  order  of  priorities  is*needed#  and  many  features  f^iliar  to 
<;onsumers  ixv  other  developed  countrie^  (such  as  ISD;  FM  bro^dcasting;>^TV,  CTV, 
and  ETV)  #  are  either  lacking  or  are  introduced  some  years 'after,  initial  devel- 
opment overseas^    The  proble;a  of  a  lengthy  lead  time  ._inheren*t  in  t^ecommunica- 
tion  p»lanning  is  well  recognised  bythe  ^ost  Office;  V^t  any  stage,  the  ability 
to  provide  service  is  often  lnflueni:ed  by  the  t^st#aints  or  decisions  ip. pre- 
vious years  as  well  as  in  the  current  year,  and  it  is  not  always  possible  to 
change  direction,  reverse  a  trend,  or  rfecpver  ftom  an  unsatisfactory  situ^tloh, 
.  except  over  a  period  of  t^e  ♦  ♦  - (13) *  ^    '  ^ 

While  the  Communiqations  Commission  not^d  that  "all  ejfldence|feT>Qiats  to 
New  Zealand  having  developed  into  a  high  telecommunication  usage  country  with  ' 
relatively  high  standards. of  service  in ^comparison  wlth'other  countries"  (14),  ^ 
it  is  also  quite  clean  that  there  are  insufficient  resources  to  match  the  growt^h 
^in  demands      both  ^or  existing  services,  ana  for  new  developments       telecom-  ^ 
munications*    ImplemeVtaftion  of  policies,  and-the  prior  planning  of  such  polic- 
ies. Is  thtjs  a  profoundly  political  question.    While  existing  telecommunication  - 
systems  may  have  developed  through  the  political  pressure  ofjri>eavy  public  de- 
mand, the  rapidity  of  progress  in  communications  oyer  ^the  Iffi.o  decade  *has  meant 
that  pQllcy  decisions  regarding  technical*mattei;^  have  had  t^  be  well  ip  advance 
oi  the  public  at  large.    The  development ^ and  evolution  of  new  concepts  of  com- 
munication have'had  to  be^stabli^hjd  ahead,^rather  than  evolving  through  pub- 
lic demand  based  oft  historical  values* 

Such  considerations  have  tended  to  involve  a  relatively  small  groyp  of 
d?clsion*-makers,  principally  drawn  from  the  Post  Office'affji  Bro^casting  inst- 
itutions;  jjowever  a  wider  forum  for  discussion  of  policies  critically  relevant 
to  natlonal^conOmic  policies  has  been  provided  by  the  Communicatlons^dvlsory 
Council,,  which  is  still  at^  ^n  early  stage  of 'its  developmerft*  The 'mor$  highly 
visible,  aspect  of  communications  policy  is  that  r^atlng  to  the  Internal  struct- 
ure of  the  "broadcasting  system*  ^^^^  classic  conflict  between  creativity 
and  control  has  been  fought  out,  as  broadcasters  found  themselves  increasingly 
attSck^d  on  their  day*-to-<Jay  expenditure,  salaries,  and  duplication  of  services*; 
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Increased  T;even,ue  through  farther  advertising  has  been  mooted,  thoagH^lth  com- 
mercials at  present  averaging  9  mlnvites  5)er 'viewing  hoar,  '  the,  two  days'  (Sunday 
and  Monday)  at  present  f%e  of  comme-rclals  will  probably  be  ased  for  advertis- 
ing.   Magh  of  xha^  debate  has  been  set  against  a  backgro\irrd  in  .which  it^is  ac-? 
^^knowledged  that  New  Zealand  .pver-extended\tself  In  providing  a  second  TV  chan- 
nel.   Both  political  parties  were  keen  to  see  It  established,  and  having  Invest- 
|?J  'ed  capital  in  TV2.  i^t  is  anllkely  to  be  dlscontlnaed .  '  Howevej:  l^thas*  indicated 

,most  clearly  the  problems  fo^r  small  nations  1-n  telecommanlcatlQ»*{>l^^nlng,  and 
th^  dltflcalty  of .weighing  political  considerations  of  pobllc  demand  against 
financial  and  .economic  'restrictions.    At  maiiiy  levels  tiew  Zealand^s  experience 
In  telecommunications' policy  an<3  planning, 'and:  the  adaptation  o^f  systems  to 
smaller  and  less,  rliih  natlon&,"can  be'of  considerable  benefit  to  less  developed 
countries  in  the  Pacific  bgsln;  '  '  tf/    \  ^ 
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ABSTRACT 


The  real  j  zat  io  n  of.  an  integrated  private  cor  po  rate  <jata  network 
is  don^  in  several  im  port  an  t  st  epS  »  each  of  wh  1  c^,  requ  i  re  $ 
careful  planning  and  coordination;  *  ,  \ 

^     K-    Data  commu  ni  cat  ions  requ  i  r ement s  definition^ 

2»     Pre)  i  mi  nary  networtt  design^         ^  ^ 
Z/    Finanoial  analysis^   ^     *  ^  -  "  * 

Detailed  network  design 
5»     Imp  1 ement a ti  on  planning^ 
6 »  , Appl 1  cat  ion  qualificatio 
7*     Application  conversion^ 
8 »     Full  y-1  oaded  opeVat  i.on  » 


nd 


This  paper  presents  the  experience  of 
manager  for  im  pi  efnent  at  i  on  afiid  planning 
Telephone  of  the  Northwest  pa'cket-swi  t'fHed  data^  network  *  *■ 


the  author 
of  PSINET, 


as 
the 


program 
Geneva  1 


*      1.  *  I  ntro^uct'i  on 


pa'c 


Early  invl977  the  Network  Planning  departm^t   of  GTNM  began- 
to   observe  th6^fast   growtlj   in   i  nt  erna>-idrat  a'  communications 
networks*    This  growth  j/as.  ^Shibited.in  the  heav-y  utilization 
of  &ed  1  c*t"ed   p  oi  n  t- 1  o  -     i       "  pr  i  va^t  e  1  i  n  e**  circuit  s"-  for 
several    1  arge?  appl  ic^ti  ons  »     F  ores  e^i  rig   appl  icat  i  ojis'  si  ate  d 
for 'Tmpl  ement  ati  on  within  a  three  year  ti4Re  f>er  i  od  ^  f  ol  1  o  wi  n  g 
that    poi'nt    in   tiroe^   it    b^ecame   eyident^  that   the  ^abil  ity  to. 
managje  the  growth  with  qual  i  ty  -j?ejr^^  i  ce  ,was  ^uest  i  Qjiable  *  ^  In 
addition,  growth, -in  demand  for  thre  same  serv*ices  by  customers..^ 
of  GJNW  was  of  a  Itke    magnitude/'    Thu?^    internal  data  /  corn- 
mum' cajt  ions  rp'qui  remen  t  s  d  iV  e(ft  1  y  comp.et  ed  with"  customer 
reqSi  rement's£^,f  urt  her  st  res^i^g  the  network 's  ability  to  keep 
pace...-  '  .  ^>  C    '    -  ' 

.    '       .   ;  ^ 

By 'late.  1978  At   became  xlear  that   ai^  i  ntegrated*  ne^twOrV  to 
hah,dl  e    all  i  nternal  'data  communi  cat  i  ons  -f  or,  GTNW    y^^s      r  e-^ 
quired;     Suoh  a  hetj^orlc  wouiJl  be  required  to  handle  a  ^broad^ 
set    of   appl  i  cat II) ns  J   some   wi  t h   1  ar^e  t ermi  na  V  pofLul  atrbns 
Both    s^nch-ronous^   and    asynchronous?  data    terminal"  equipment 
(OTE)  would  ha^e  to  be  served^  over  a  broad  r?n'g^  of  speeds* 
Multiple    hosts,  were    being  accessed*    wi-th    various  term^inal 
4^.       ,  *        '  r.^^ 


a' 
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/types  ,  speeds  »  codes  ,  protocol  s  ^  a'rj^  s wi  t  chlng  requ  i  rement  s  J 
At  the  same  time*  GTE  corporate  data-  processing  was  con- 
c ti V  1  ng  a  regi ona  1  net woi^k  of  data  process ing  centers  »  thg^s- 
M  mpl  ying^ulk  host-to-host  data  transfer*  Probably  of 
^  -great'es  t  s  i  ghi  f  |ca  nee  among  ^  the  vf  ore  seerj  future  a  ppU"<^  at  ions 
is  a  generfal  family  of  network  support  sy  stents »  the  most 
|i£jm'i  nent  bei  n  g  the  el  ect  ro  ni  c  co  1 1  ec  t  i  on  .  of  toll  and  1  tica  1 
rn?asured  serv  i  ce 'dat  a  »  a  data  volume  js  large  as  all  tfie  rest 
combined*  *  ^         ^  ^  -  ' 

AM  of  thest  re  qui  p^ment  s  »  as  wel  1*  as  fores-een  future/  re- 
quirements*  ^d  a  dask  force  "representing  the'  Western  Region 
0 f.  GTE  t el epn.one  operations  to  the  conclusion  that  a  packet- 
s wi*t ched  data  network  woul d  best  f  ul  f  i  1 1  the  requ i  rement s  »  . 

This    paper    out  lines    the    specific    evoTution    of    the  GTNW 
\PaC'ket-Swi  t  ched    J^ntel  1  i  gent    ])etwof*k     ( PS  I  Net }    from    genera  1 
requ i  rement s  definition'  through  th£  pr^s  ent  state^  equipment 
t nsta 1 1  at i an  ,     The  plans  for  full  Operational  conversion  are^ 
a^4o  outlined  to  show  one  company'?  approact)  to  private^  data^ 
fretwork's »  ^  ^ 

Pre-I  mpl  ementat'i  on  Con^^uratioh 


As;  the  first   step  i"h  evol.vi  ng*'' to  an  integrated  netwprk*  the 
e?^i  St i  rrg   ,a  nd  ^oon-  to-be  -  impl  emented  networks  had  ^  to  be  i  den-' 
tified*'       Si  nee    each    appli  ca  tToQ^  wa  s  -  impl  emented    with  a 
distinct    net work »    the    task    of   devej oping    an    inventory  for 
^t hese  networks  red  uced  J  t  sel  f  t  o  xlescri  bi  ng  each  a  ppl  i  cati  o  n' 
"^and  .Its    canf  i  gur^t  i  on »       Figures^  2-1    thru  ^2-9    show  -these 
^  netwot^ks  »       Addi  t  iona  1 1  y  »    data    concern i  ng    t%f  f  i  c    on  these 
n^^orks  »  types  of  term  i  na  1  s  »  1  i  ne  speetls  » "^nd  prot  ocol  s  wa  s 
compi  1  ed  »  ;  tabl  e  .2-  1  was  the.  res  ul  t  of  the.  s  ur.vey  to  collect 
t^se  dat^»  ^  \   ^        '    •  \ 

^As  'can  be  "seen  ^ram  the  figures*  G'TNW^serves  customers '.over  a 
^ive,  ^tate.area»  V?%ssing  through,  th'e'  operating  territories 
pf  other  ca  ri:i  ers  .  .Much  of  this  are  a  i^s  s  pars  el  y  pop^ul  a^  ed  » 
wHh  '  weather    Jt^at    c'an  *s&ri'ously.  hamper    act^ss  .  to  remote 

^sites*'  All/of  these  cofts  i  d^ra  t  i  oris*  had  to  ,be  added^  t  o  the 
requ  i  rement s  *  for^^^  i  nt  egrattfij^  network » 

PSINET  Configuration 

^ — '— — J    '  ^  ^  '  *  ■      ,  ' 

After  analyst  of  the  requi  rement  s  idenjt  i  f  i  ed  from-  existing 
a nd  foreseen' a ppl  i ca t i ons  »  it  bee ame  clear  that  a^  G jNlf-owried 
pac(tet  switching  network  would  best  provide  the  'level  Of 
service  and  features^  necessary  to  me^t  ttye  future  data 
communi  cat  i  Otis''  environment*  I'n  response  to  "  fcorparate  re- 
^  qui  reirient  s  of  compat.i  bi'li  iy  and  marximum  a  ppl  i  ca  bi  1  i.ty  »  the 
Tel  enet    f  P-4C100  pac4<et    switch  /  concent  rat  ion  was  select  ed  as 


the    nod a  1  process in  the  network »     Fi gure'  3-1      shows  t he , 
placement  of  nodes  jdetermined  to  .best  serve  the  distribution 
of  ^^raffic.and    terminals*     The  loc(ation  of  liosts  is  concen- 
trated   in    Everest »    Washington    and^Beav  ert on »    Oregon  with 
little  host -to- host  t  ra  ff^i  c  occurr  i  ng.     Thus  »  the  "bac  kbone 
links  on  thd  nodes  tend  towarfi  I  tree  / star  topol  ogy,^  Thi  s 
howdven ,    does    not    precl ude    more    general i zed    conne*  i v  ity  , 
sinde  the  TP4000  provides  switching  between  any  ti?fo  ports  of 
til  e  ^network »     A  ^l^ey  i  ngred  lent  in  selection  of  the  equi  pmen  t 
was    the    ability    to    supply    a    Network    Control  function. 
Teleft^t  does   this*   and  the   Natwork^  Control    Center;    (NCC)  is 
colTocated    in  -Eve^rett*    Washington    with    the    corporate  .  data 
test  canter* 

Major  I  rppleinent  at  i  on  L^^ents    '  ^" 

^—75  :  '  : — ^ — 

Once  the  st rat  eg i c  i  ssu^s  had  been  i  denti  Ai  and  an  accept- 
able  supplier  j^f  a  solution  chosen*  i  t^  remained  ^0  place 
t(ies  e  facts  in  the  f  ramewprk  of  a  fundament  a  1  plan*  Such  a 
pi  an  was  presented  to*  the  executive  commi^tefe  of  6TNW  whi  ch 
steers  all  data  processing  a'ctivity^in  tho  company*  Va  com- 
plement tKe  requiremerjts  defi  nation  and  descT^iption  of  the 
proposed  network  node "  1 ocat  fons  *  an  exhaust  i  ve  financial 
analysis  of -the  capftal  and  annijal  cost  figures  was  i  per- 
fo  rmed  *  Tiie  "befo  r^^'  f  i  ^  ures  were  dev  el  0  ped  by  de  ri  v  i  t>ie 
cost  per  private  line  ciHcuH.  to  install  and  maintain®  from 
the*  aggregate  cost  of  all  equipjpent  involved*  Additionally* 
further  W\Lels  t)f  conceV^tration  in  the^  access  to  a  node  would 
allow  reduction  in  moderns  used*  Aljrof  these  related  figures 
were  projected  over  a*  lO-year^  1  ifjw^and  the  present  worth  of 
annual,  charges  -and   capital    e^igJMd^^WdS  brought   back*    -  Th$ 


f  1  na^  r^esul  ts  indicated  ca^^Klr  cost  s  av  i  ngs  in  the  $^5 
mrllion  raiige  and^  annual  coi)^|La vi  ng s  1  n.  *t he  $10  million 
range  over  a  10  y^ar  periodVjWBculatexl  at  present  worth. 
The  capital  costs^  savings  ^for  19W, alone  could  be  as  much  as 
i2  million  wi  t h  - a  nnua 1  cha  rge  s  av  i  ngs  as  fffuch  as  $6  million. 
Given  the  v  tdqlll  ity  of  the  technical"  'solution  ana  t-he 
favorable  rvffancial  picture*,  approval  to  impl-ement  PSINET  was 
given  in  1st  qtfarter  1979*.  .  -    .  ^ 

Following  several  months  of  training  and  refinement  of 
jr^qLui  remenfs  .and^^  switch  ^  conf  i g,6r a t i  ons  »  r6s pons i  bi  Ij  ty^  for 
impTementaJi  on  of  the  ^fetwork  was  given  to^a  tTearn  cpraposed  (of 
^repVe^entat  i  vers  of  the  key  organ  i  zd^t  ions  in  6TNW  concef^hed 
wi  t^^  the  *  data  network*  with  .the  author  as  program  manager, 
Thefirst  order  of.  dus^i  ness  was  to  establish  a  direct  liai^^on 
with  the  nMj;or  venjjCO**  by  this  time  krTown  as  GTE  Telenet*  in 
.the  form  of  a  program  ma^nager*  T4us.  allowed  th«  team  to  forh 
a  concrete  conf  i  gura t  i.on  of  TP4000^orders  wKi  cti  could  then  be 
planned  on  fotconverstan  of  applications* 


The  next  major  deti si  an  to^be  made  was  th^  selection  of  the 
i-n  i  t  i  al  sites  and  applications  to  be'placed  on  the  network  < 
Since  *the  most  critical  and  technically  demanding  applica- 
tions are  impl ement ed  wi synchronous  terminals  and  proto- 
col  s  /■  a  set  af  asyHichronolR  applicat^i  ons  ,  were  chosen .  as  the 
"first  wav£"  to  be  converted*  The  ^'second  wave"  will 
^u  al  i.fy  thev  cri  tigAl  synch  ro^ous  appl  i  ca  t  i  ons  peVformance  * 
In  ^rder  to  riterrtTfy  t1v^l;ffl5ijor  steps  to  be  taken  in  achieving 
these  strategic  ,  goal  s  »  aV^rateg  if  plan  for  the  implementa-^ 
tion  was  outli  ned  »    Th  i  s  1  s^hown  i  n  Attachment  4  -  K  ^ 

Haying  identified  the  applications  which  will  enter  the  net- 
work first»,a  qualification  test  plan  for  eadh  application 
was  formulated*  These  plans  contain  the  location  of  the  ter- 
minal* the  exact  transact  ions  to  be  pe  reformed  »^and  the  ex- 
pected results*  As*  each  application  .passes  these  tests* 
convers<i  on  of  that  application  to  f  ul  ly-1  oaded  operat  i  on  can 
comrpence*  TKis  cycle  is  performed  in  paraUel*  thus  a^llowjng 
several  applications  to  be  qualified*at  close  intervalsv^  The 
c^fnversisn  ^planning  has  probably  tjje  most/ demand  i  n^  requi,re- i 
ments  f  or  -detai  I'^^wJ  coordination*  since  so  many  ^pments  of 
the  company  are  involved*  and  thus  will  proceed  #ver  an  ex- 
tended period,  A  cp^iversion  to  f  ul  ly  -1  oaded  operat  ipn  is 
also  const  ra 1 ned  by  '  1 im  i  ted  resources  to  movfe  modems  *  to 
(^e-wi  re  private-line  f  aci  1  jtTk$  apd  \o  train  users 

Summa  rjr  ^  I 


The  key  el  ement  s  'in  a  success/f  Ul  implementation  of  a  private 
data  network"  are:^^  ■  ^     !  *  i  * 

/  ■  ■ 

a»    Caref^^l  ^nd  thorough  definition  of  data 
communi  c  at  ions  requi  r ement  s  *  * 

b^  E^rly  identification  of' a  program  manager^  ^^^h 
responsibilities  derived, from  cojpimitment  fro^m  top 
management  *  .     ^  ,  ^ 

c*    Early  and  continual  involvement  of  affected  user§* 
.thus  ensuring  cooperation  and  'Understanding  by  thgSe 
wh#m  the  networ^k  is  to  serve* 

d»    CI  ear  and  object  ive.test  plans*. thus  eliminating 
indistinct  objections  to  use  of  the  network* 

Given-  thes ^elements  *  and  given  th^  'resources^  an^  'vendor 
support  to  mplement  the  plans,*  a  private  data  network  should 
make,  sense  for  many  l^rge  corporations  today* 
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Controcf  Management  Sysfem 
Provide  quotes  and  printed  contracts  for  various 

customer^lSiviceJ  and  equipment      ^  ^ 
Dial  up  300  baud  terminals  at  most  sales  offices 
Used  about  one  bo<Jr/day/terminal  ^ 
Host:  HP3000  at  General  Office 


A. 


-0 


.300' 


■2D-5 


380 


LEADS  '**  Une  and  Equipmenf  Assignment 
^  .       and  Display  System 

**  Mechanized  line  assignment  to  redulfe  error, 
*     decrease  installation  time  and  impr^e  ^ 
■  accuracy  of  informatian  during  custorrjgr 
contact  1^  '  ^ 

^  ^     r  Diol  up^tem  rnointehance  and  botch 

processing  facilities.  Average  10  and 
20  mtn/day  " 
*  -  Hosf:  Divfeion  11/34  For  maintenance 

GO  ^     n/70  for  batch  processing  - 
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Figure  2-5 


Material  Management 
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SORCES-  Service  Office  Record  Computerized  Entry 
System 

-  Service  Order  Dota  Bose  and  Distribution 

Tool 

-  4800bps  Private  lines  with  multidrop  terminals 

in  service  centers,  phone  marts^  and 
central  offices 

-  Host:  IBM  370  GTEDS 


4 
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Figure  2-7 


SSOC 


Switching  Services  OperoHons  Center 
Anolysis  of  EAX  rnointenonce  Printouts 
Two  1200  boud  ferminols/EAX  office 
Privote  lines 

Host:  POP/((/34  Beoverton  or  PC  in  Everetf 


r 


1200 
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TAOS  -  Trouble  Analysis  On-line  Sysfem 

-  Analyze  rfie  increased  number  of  operator 

frouble  reports  with  conversian  to  T^PS 
and  MECOBS 

-  1200bps  dedicated  and  dial  Facilities 

-  Host:    HP21MX  Primary  Center 


1200 
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Ftgure  3-i 


PSINET 


TP  4000   Backbone  Node 


\  TP  40C0    ConcentroHon  Node 


BAUD  RATE 

—  P  n  p  p  f  p  P9>  19, 2 
g  a  s-  ^  ^■•x.f  14.4 

  9,6 


Av^rVrVrV^H  4,8 
^tyyy  >*^'*»  Tentative 
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PSINET  Implementation  Strategy 

PHASE  I  -  Central  Office__Eguipment  -  Completion  Target.  11-16-79 
Major  Milestones: 

-  4  TP  4000*s  (Everett*  Beaverton  I»  Moscow,  Coos  Bay) 

installed*^and  on-line  to  RCP 

-  IntemodaV  Facilities  (Backbone)  installed  and  operating 

-  CNCC  established 

-  "First  Wave"  training  complete 

-  Qualification  Test  Plan  document  complete 

PHASE  II  -  Qualification  Testing  -  Completion  Target,  1-18-80 
Major  Milestones: 

-  Test  locations  attached  to  PSINET 

-  Hosts  attached  to  PSINET 

-  Applications  qualified/rejected 

-  CNCC  fully  operational 

-  4  TP  4O00's  (Beaverton  II,  Coeur  d'Alene,  Kennewick,  Wenatchee) 

installed  and  on-line  to  NCP 

-  Intemodal  Facilities  installed  and  operating 

PHASE  III  -  Operational  Conversion  -  Completion  Target^  End  -  2Q80 
Major  Milestones; 

-  Access  Network  installed 

-  "Business-as-usual '*  Administration  in  effect 
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DATA  COMMUNICATIONS  STANDARDS 
AND 

IBM'S  SYSTEMS  NETWORK  ARCHITECTURE 

James  E*  Merkel  and  Wayne  D*  Brodd 
IBM  Corporation 
Raleigh*  North  Carolina 

Abstract 


Compiunica t ions  standards  are  p laying  an  increasing  role  in  the 
world  of  data  communications       a  world  which  is  experiencing  a 
proliferation  of  new  public  data  networks*     Using  the  Inter- 
national Organization  for  Standardization  (ISO)*  provisional 
architectural  model  as  a  touch stone,   this  paper  exp la ins  the 
various  communications  standards  activities  currently  being 
proposed  or  implemented  and  their  interrelationships  *     While  it 
is  IBM*s  practice,  generally,   to  support  communications 
standards,  its  decision;;^  regarding  the  implementation  of  indiv- 
idual standards  are  based  upon  technical  and  business  consider- 
ations*    This  paper  will  provide  insight  into  the  various 
communications  standards  being  supported  by  the  IBM  Corporation* 
Included  also  is  a  correlati^on  of  these  various  standards  with 
IBM's  Systems  Network  Archite.':ture* 

OPEN  SYSTEHS  INTERCONNECTION 

With  the  aim  of  giving  users  a  wide  range  of  choice  of 
various  eleme:its  oi  a  communications  served  data  processing 
system,   the  International  Organization  for  Standardization  (ISO) 
has  begun  development  of  network  system  standards  entitled 
"Open  Systems  Interconnection"*     Figure  1  is  a  graphical 
representation  of  the  ISO  provisional  model*     ISO*^  goal  is  to 
develop  a  standardized  architecture  for  distributed  systems ,  up 
to  and  inc  luding  the  app  lica t ion  level  *     It  is  impo'^ tan t  to 
note  t  however ,  that  the  current  ISO  thrust  is  not  to  develop 
architectural  interfaces  between  the  various  control  levels  of 
a  single  system  (1-2,  2-3,  etc*)  but  instead  the  architecture, 
when  developed,  vTill  direct  itself  to  what  are  called  "peer-^to- 
peer"  protocols*     For  ex amp le ,   level  3  network  control  protocol 
to  level  3  network  control  protocol  of  a  remotely  located 
system* 


*The  International  Organization  for  Standardization  is  composed 
of  standards  groups  from  over  20  countries  which  together 
develop  standards  to  facilitate  international  exchange  of  goods 
and  services  * 
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FIGURE  1  -   ISn  PROVISIONAL  ARCHITECTURAL  MODEL 
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IBM's  architecture  is  called  Systems  Network  Architect'jre 
(SNA)    (1).     Origiually  announced  in  1974,   SNA  is   IBM's  blueprint 
for  current  and  future  communications  products  and  systems . 

As  shown  by  Figure  2,   the  provisional  model  differs  only 
slightly  from  SNA*     For  example,   under  SNA,   control  levels  3  and 
4  are  called  Path  Control  and  include  both  the  network  control 
and  the  end-to-end  control  which  are  identified  as  separate 
lev^tls  of  the  ISO  model*     Additionally,   under  SNA,  control  level 
7  "end-user"  is  in  fact  the  customer  and  is  defined  to  allow  the 
user  complete  freedom  in  whichever  application  he  may  choose* 
At  this  particular  point  in  time,   ISO  activities  project 
inclusion  of   the  application  level  and  presume  complete  system 
standardization* 


ISO  Provisional  S;tst  ems  Network 

Model  Architect  ure  (SNA) 
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Application 
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Presentation  Control 
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Data  Flow  Control 
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Transport   End-to-Ent,  Control 
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Link  Control 
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FIGURE  2 

CONTROL  LEVELS  OF  THE   ISO  PROVISIONAL  MODEL 
AND  THEIR  SNA  COUNTERPARTS 


2D-19 


394 


PHYSICAL  CONTROL 


Level  1  ia  che  physical  concrol  level  and  ic  is  idencical  in 
SNA  and  in  che  ISO  model*     This  level  includes  the  ccmmonp lace 
EIA  RS232  type*   the  conventional  CCITT*  V2A»   and  the  newly  intro- 
duced CCITT  X^21  interface  (2)   for  circuit  switched  and  leaded 
circuit  services  I     IBM  supports  both  the  traditional*  as  well  as 
the  new  X*  21  interface*     In  addition  *  it  supoorts  a  variety  of 
nonstandard  conmuni cat ions  interfaces  such  as :     channel  service 
unit   (CSU)   for  use  on  DATAPHONE**  Digital  Service   (DDS) »  data 
access  arrangements  for  interconnection  with  the  U  »S »  switched 
telephone  network*  and  a  variety  of  special  interfaces  in  both 
the  serial  and  parallel  transmission  modes  of  operation* 

Because  it  uses  commands  and  coded  character  sets  to  represent 
individual  f  unct  ions  *  whereas  c  h^  t  radit  ional  intc^rfaces  use  in- 
liividusl  electrical  leads  for  each  interface  function*  X*21  has 
been  referred  to  as  a  "simple*'  interface  *     In  addition  to  a  reduc- 
tion in  interface  leads,  X»21  ofters  enhanced  functions  and  con- 
trol by  means  of  its  use  of  coded  characters.     In  line  with  this' 
streamlining*   chere  is  encouraging  standardization  activity  on  a 
"mini-interface" »     This  would  have  physical  and  control  character" 
istics  similar  to  X*21t  and  would  h€i  used  on  switched  telep hone 
networks.     At   this  stage #    this  activity  appears  very  promising* 
One  possible  exception  in  the  standardization  of  level  1  inter-, 
faces  appears  to  be  the  recently  introduced  EIA  R$AA9*     While  it 
will  offer  improved  characteristics  *   it  employs  che  conventional 
"individual  leads  per  function"  approach  of  older  interfaces  with 
the  result  more  complexity  (either  37  or  46  pin  interfaces)  is 
added  to  the  design  of  components  to  support  this  interface.  Be- 
cause of  chis  added  complexi  ty  *  many  manuf act  urer  s  and  carriers 
seem  reluctant  co  implement  EIA  R$AA9  and  are  taking  a  "wait  and ' 
see"  a  1 1  i  t  ude . 

LINK  CONTROL 

Level  2t   link  control,  of  the  provisionalv model  refers  to 
the  data  link  control  used  to  frame  users  date^and  transport 
information  either  between  elements  of  a  user     system  as  in  SNA* 
or  between  the  users  Data  Terminal  Equipment   (DTE)  and  the 
network  node  as  in  the  case  of  store  and  forward  communications 
systems*     In  many  standards*  user  choice  and  flexibility  is 
allowed .     For  example  *   the  ISO  data  link  control  standard*  High 
Level  Data  Link  Control  (HDLC)    (3)   defi^ies   3  basic  modes  of 


*     The  International  Consultative  Committee  for  Telegraph  and 
Telephone  headquarters  in  Geneva*  Switzerland*   is  part  of  the 
International  Telecommunications  Union » 

**     Registered  servicemark  and  trademark  of  the  American  Telephont 
and  Telegraph  Co* 
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operation  (only  one  need  be  chosen)  vith  a  number  of  additional 
optional  commands  and  responoes*     This  is  equally  true  vitb 
ANSI*  data  link  control  standard  -  Advanced  Data  Link  Commun* 
ications  Control  Procedures  (ADCCP).     The  level  2  data  link 
control  embodieiH  in  IBH^s  SNA»  SDLC»  is  in  fact  a  subset  of  HDLC 
and  ADC CP  and  coaf orms  to  those  s  tandard  *  s  Normal  Response  Mode 
(NRM)  of  operation*     This  mode  is  one  of  the  3  basic  modes 
introduced  above  an^^         los  t  videly  used  in  multipoint  terminal 
environments  vhereb;       :  ndary  stations   (terminals)  are  polled  by 
a  **p^^^^^y*'  t  1^  :ion* 

NETWORK  CONTROL 

Level  3t  netvork  control*  of  the  provisional  model  defines 
address  and  transmission  headers  to  facilitate  routing  of  infor- 
mation vithin  the  network.     CCITT  ii^ternational  standard^  X.2S 
(5)  which  defines  packet  beaders*   is  an  example  of  standardization 
of  level  3  functions*     In  IBM^s  SNA*  levels  3  and  4  are  combined 
so  that  path  and  flow  control  are  included  as  veil  in  the  trans*^ 
mission  headers*     While  there  are  differences  in  functions  (SNA 
contains  many  more)»  it  is  important  to  note  that  in  X*2S»  level 
3  protocols  are  defined  for  operation  between  the  DTE  and  the 
network.     In  SNA»  path  control  is  a  DTE  to  DTE  function. 

Referring  again  to  Figure  2»  note  that  CCiTT  recommendation 
X*2S  is  not  only  control  level  3.  but  includes  the  first  3  control 
levels  of  tUe  ISO  model-physical^   link»  and  network  control* 
while  not  ye  t  developed »  leve Is  4-6  will  be  end-to-end  control 
and  device  dependent  functions  and  they  are  beyond  the  scope  of 
X*2S*     Based  on  the  above  and  again  as  shown  by  Figure  2*  CCITT 
X*2S  standards  cover  the  movement  of  information  between  devices 
and  the  network  and  do  not  specify  or  cover  characteristics  of 
attached  devices  *     One  should  conclude  therefore »   that  contrary 
to  some  public  oplnion^^  adherence  to  the  X*2S  standard  will  not 
give  users  the  "any-to-any**  which  they  seek*     Only  by  matching  at 
these  higher  level  control  protocols*  can  one  approach  the  ideal 
of  any  device  communicating  <^lth  any  (other)  device*  Although 
articulated  in  graat  detail  in  3ttA»  because  tbese  higher  level 
standards  have  not  been  drafted  by  ISO»  no  further  discussion  of 
them  will  be  Included  in  this  paper* 


The  American  National  Standards  Insti     ^e*     A  federation  of 
approximately  180  organizations  whict:  serves  as  the  national 
coordinating  institution  for  developwaat  of  national  standards 
and  represents  the  U*S*A*   in  cer^  ^  in  international  standard^ 
ization  organizations* 

/ 
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OTHER  PACKET  NETWORK  CONSIDERATIONS 


While  X*25  defines  the  levels  required  to  move  information 
from  a  DTE  to  a  packet  network  (in  the  packet  mode)  many  feel 
that  thi8  interface  definition  ia  "too  rich"  and  hence  too  costly 
for  simple  synchronous  tcrmiriala  which  might  wish  to  attach  and 
to  operate*     The  ability  to  operate  in  full  duplex  ABM  mode, 
handle  4096  virtual  channels  and  accommodate  "unnatural"  buffer 
•tizes  are  examples  of  the  problems  simple  DT£*s  project* 
Addi tionally »  at  this  particular  time  there  is  not  complete 
uniformity  of  network  implementations  of  X»25   (6) »     To  allow  for 
s imp ler  synchronous  terminals ,  at  lower  or  minimal  cost,   IBM  has 
proposed  a  single  channel  interface  which  essentially  would 
require  the  pac'ke  tlzation  and  polling  functions  to  be  located 
in  the  network  node,   thereby  eliminating  most  of  the  additional 
requirements   from  the  simple  Single  Channel  DTE   (SCDTE) . 
'^Adoption  of  this  proposal  would  allow  the  terminal  to  operate  in 
essentially  the  same  fashion  aft  on  physical  private  line  circuits 
By  incorporating  the  call-es t ab lisUmen t  proccdurcn  of  X*21  In  the 
SCDTE^,   this  proposal  would  enable  switched  virtual  circuits  to  be 
handled  in  a   fashion  similar  to  that  of  hw itched  phyaical 
circuits* 

In  add Itlon  to  the  simple  single  channel  data  terminal 
equipment  interface  proposal  defined  above  and  under  study  by 
CCITT^   there  are  a  number  of  additional  interfaces  and  enhance^ 
mcnts  worthy  of  note*     CCITT  standard  X»75  defines  the  accctta 
protocols  between  2  different  public  packet  network a*     It  ia 
IBM's  view  that  Inasmuch  aa  SNA  and  other  architectures  define 
"private  packet  ne twor ks  ef  a  tyi>c"  that  there  may  be  advantages 
tb  the  uac  of  X*75  for  attaching  private  packet  networks  to 
pub  lie  packet  network  facilities*     Todays  approach  ia  to  treat 
attachment  of  a  i>r iva tc  network  as  if  it  were  a  single  i}ackct 
mode  DTE  *     Additionally,    for  certain  atart^-stop  terminals  which 
do  not  have  the  basic  means  nor  cai>abiiity  for  conforming  to 
X.25,  CCITT  standard  X.28  has  been  defined.     It  covers  inter- 
facing start-stop  .devices  to  special  packet  network  nodea  which 
provide  the  packet  assembly-disassembly  (PAD)   function.  Moreover 
a.  numbcr'of  network  suppliers  provide  direct  support  to  binary 
synchronous  communications   (BSC)   terminals  via  network  node 
capabilities}  called  nc  twork  interface  machifics .     Figure  3  shows 
the  variety  of  packet  ne twork  interfaces  under  conaidera t ion  n t 
this  time. 

OTHER  CONSIDERATIONS 

There  are  a  numb cr  of  enhance me nts  to  X*21  currently  under 
discussion;   the  mini-interface  for  uac  on  switched  telephone  like 
networks^   the  ability  ro  multi-point  terminals  on  X»21  based 
digital  private  line  service ,  and  the  ability  to  "stream]  ine*'  the 
interface  by  providing  a  multiplexed  X*21  link  interface*  This 
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'latter  capability  solves  physical  attachment  problems  and  Is 
based  upon  the  advantages  inherent  In  tUc  basic  X.25  multiplexed 
Interface. 


FIGURE  3  -  SOKE  OTHER  PACKET  NETWORK  INTERFACES 
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SUMMARY 


As  th«  world  of  communicacion«^aerv«d  daca  proccesing 
ay»c«mo  grows  in  sophiacicac ion ,  communlc ac ions  s c andards  are 
becoming  increasingly  more  imporcanc  and  crucial  Co  all  parties 
involved*     Because  of  chia,  greac  care  and  diligence  muse  be 
caken  Co  ensure  che  development  oi  acandards  in  che  interest  of 
users  *     While  recognizing  communicacions  standards  are  increas* 
ingly  becoming  more  wide  in  scope,  IBM*s  position,   co  che  excenc 
ic  makes  %ood  technical  and  business  sense,  is  Co  support  and 
converge**  oncheseecandards* 

IBM  today  is  actively  supporting  X.25  standardization.  X.21 
and  HDLC  essentially  are  integral  parts  of  the  X*25  standard  and 
IBM  has  already  announced  certain  subsets  of  those  on  a  world- 
wide baais.     In  certain  countriea  where  those  interfaces  are 
available  for  attachment  to  public  packet  networks,  the  level  3 
packet  interfaces  of  X.25  are  being  provided  by  IBM  today  on  a 
special  **Kt<l**  basis. 

It  iB  IBM^s  intention  to  continue  to  work  closely  with 
appropriate  standards  bodies  to  develop  technically  excellent 
communications  standards  which  will  be  in  the  interest  of  its 
users  * 
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1,     PR0IUJ-:M  DKriNKD 

Tho  tthallcMiHC  of  lids  tosu  w;is  lo  vorlfy  tluu  IhM  3270  (mul/or  Us 
o(|iifviUL*iii)  polled  l)l-:^yiichriin<nis  iL^rmlnnlit  coiihl  he  coiiiilu-U'iI  tu  ilu' 
Tolonot  network  niid  lo  dmortnlno  tlio  rehiilvo  |>L*rf ormiuifL^  <»f  ihl^* 
tochnolo^Jy  for  GTE  «pj)iii::itIon  sy«tom>J. 

Iq  a  polled  coiwontlonnl  network,  an  IHM  ho!;t  coiiHt,;ini  !y  !U*ikI!< 
ini?i;«ago:J  to  cht^ck  whtahor  any  of  tho  mnniiial!!  i"omiL*cicil  lo  ll  via 
communleailoiis  I  Inoii  Unvc  any  dntn  to  iriUi^niLi*    Tltcse  lorinliui I ;j 
cmuiot  sLHul  until  except  In  response  to  a  polK    I'ol  1  mossa^^os  are  lino 
ovt:rliea<l  ami  sorvo  no  function  In  tlu*  network* 

The  hardware/software  technolo>^y  Is  omorfilnfi  that  will  satisfy  the  nt^iul 
to  put  3270  polled  hl"synehroni>iis  terminals  on  paeket-«wltt:heil  jietworkn. 
After  exnmhilnt;  alt  known  vendors  In  this  spec  lal  lV,tr<l  field*  <:aml>rlilt;i^ 
Telemmmnnlcatlon's,   lnc»   (CTX)  wits  L-lu>son  for  thh;  te.sl  hoennso  tlu*fr 
liar<lwiirL*  and  software  Is  tU\^  only  known  jircxinet  thac       avallnhle  to 
perft>rnj  this  f miction  thac  works* 

\ 

Thl;5  technology  Is  im*   Imp  lemen  tat  Inn  n1x^,2'>  l.evt*!      prnloi'ol  i-urnntiv 
helnK  defined  by  LSO  and  C:<:ITT  In  (heir  Oprn  SysJtem  An-nltectnre 
development , 

2  •  i    ^>'<>1>H  .<>f.  J\ee<| 

{VYV,  Is  eonmiltti!d  to  further  automating  bnslnes;}  iiprr;it I oxnt  In  tlu- 
l*>8<}'s,     Terminals  al  varlouM  operations  contors  will  provide  a 
wide  rjjn>^,e  of  Information  for  malntonaneo  and  atltnlnlntrat  Ivo 
porsionnel  by  L-nal>lln>^  acconji  to  several  <*xl!UlnK  antl  planned 
eompntor  systems  slmal  taneous ty . 

c;TK  latenial  antomatlon  plana  reiiuiro  suj^port  f)f  a  wldo  ranRe  oi 
terminal  and  cimipnter  equipment  whleh  use  ariynchronous  and  1>I- 
i^ynchronous  pro  torn  I  s  for  data  t  ransm  hiiilon^     1  nsteail  of  ha  v  Inn 
acjjnrate  networks  for  eaeh  system  and  for  tin*  dlffer(*nt  typi^s 
of  trnnamlsslon  protocols,   It  Is  advantnrit*t>ns  to  have  one  netwurk 
helntt  able  to  hapdle  many  typea  of  t  ran.'iml.os Ion  pro(oet)ls. 

Tradl  t  loiial  c  I  n^n  It  fiwltchlu^^,  performs  somowhat  Inef  f  Ir  lent  ly  for 
most  data  traffU:  heeai^si!  of  the  dcdleat.lon  of  channel  rapai'lty* 
The  network  technole^y  of  Telenet,  X»21>  packet  swltchhy,,  hna 
proven  to  he  an  excellent  means  of  efficiently  hnndl  Inf^  aaynehronous 
data*    however,  there  Is  an  ei|ual  neetl  to  (Support  lIlH's  3270 
poUeil  1> i-!^ynchronouH  protoeol  on  private  Telenet  networks* 

Advanta>r,es  of  pJu-ket  nwltrliln>\  -  nnt:h  a;i  efficient  1  hn*  at  1 1  I /at  li>n , 
distance  Insen**  1 1  Ivl  *  y  ^  jind  network  retlahlllty  -  art*  provhU*d 
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by  Intelligence  in  the  network,    In  order  to  use  private  networks 
effectively^  batch  synchronous  and  polled  bl-synct^roiious  data  is 
needed  in  addition  to  asynchronous  traffic*    Also^  adding  bi- 
synchronous traffic  meets  a  fundamental  need  of  automating  telephone 
operations  -  the  need  for  one  terminal  to  access  HQveral  applications 
systems  on  dissjimllar  hosts  (some  using  af^ynclironous  protocols^ 
others  using  bi-synchronous  protocols)  simultaneously* 

2,2  Hardwarci/So f tware  Products  Used  iu  the  Tusl 


Data  Modified  Emulator  (DMEl*) 

DMEP  It*  an  interface  program  produced  and  morkett^d  by  Cambridge 
Telecommunications,  Inc,  (CTX)  thaC  in  used  to  provide  access  to 
X,25  packet  switching  networks  for  IBM  370  or  c^quiviilent  Host 
Processors  and*  in  addition^  is  capable  of  providing  support  for 
conventional  networks, 

DMEP  runs  in  a  standard  IM  370X  cotiunini  icatious  controJler  under 
BTAM  or  TCAM,    The  IbM  Emulation  Program  (KP)  operates  concurrently 
in  the  370X  aw  n  subsystem  of  DMEP*    No  changes  lo  current  KP 
Conf igurntions  or  existing  370  Host  software  are  required*    A  wide 
variety  of  terminal  types  includlug  ASCII*  TTY*  3767*  and 

J270  clustered  terminals  may  be  eoiinected  to  DMKP  thru  the  packet 
switching  network* 

Support  for  Ji  convent  iont^ I  network  {hi  the  sense  of  couClgurst  Ion 
of  1I}M  and  other  terminals  supported  hy  ti  sialutsrd  IHM  supplied 
KP)  Is  provideil  hy  the  Umulatiou  l*rogranu    All  KP  supportol  terminals 
are  also  supported  by  DMEP  reg^irdluss  of  whether  they  ar**  eonnei:tei! 
to  thf*  370  eommuiiiiijitloiis  controller  vfii  poinl-to-poWit  or  multtpoini 
eottunuti teat  Ions  1Iiie«^  through  the  switchoil  network  or  over  private 
Unes^  using  ASCII  or  KUCDIC. 

(:TX  9101  -  1  nte  1 1  l^\ont.  Network  hitc^rfaro  Prtiri'ssiir 

The  9101  is  n  luieroproces^ur-^hnsinl  cOEuiuiin  ir;it  Ions  rouipiiter  proihu'Oil 
juid  mnrketeil  hy  CTX  that  supports  one*  2^iOO  hps  to  30  kbp:*  X,25  nrross 
llw  and  np  to  thriv  2/4OO  to  9600  hps  US(:/3270  lisM  or  Tull  dupU^x 
Inpta  lines  which  ciin  ho  mu  1 1  [-dropped  <    11ie  (ITX  hitelligeut  Network 
Interface  Proce^ituir  (*)101)  eonneetH  a  variety  ol'  synchrouons  and 
asynchronons  nmninnls  to  X/25  Paeket  NotwarkM,     It  allows  tonuhiaL*: 
jfucli  aw  IHM  3270  hSC  chister;;  ami  jisynehronouH  TIT*;!  to  coimnon Icfite 
throagli  n^awork^  with  lliM  hortt  eoujputer  nuihifrJiEUt*?^.    Thv  *)10l 

nianngt^ft  all  X/ii5  fiiuetii^ns  wUh  no  eliangus  ro(pilrt^l  to  the  lii>st 
Hoftwari*  i>r  the  terminals  software/harOwiire.    The  X.^*)  JH:i:e?iS  I  Ini* 
can  he  conflgon^d  with  ulther  hU^framcd  llDhC:  or  BSC- fr.imed  IIDLC. 
AftyntMirnnoiiJJ  liu%\*i  operiito  nt  110  to  9600  hp*^  with  niitojnnrlr  upooil 
dc'tectlon  Htnndnnl* 

The  IBM  lioj^t  nci:i»*^,s  iikahod  {TCAM  or  IITAM)   l;»  nu(:lwni^\oci»  no  It  ls*^ni*s 
polls  to  DMKI'  whU:h  appe;in;  :is  o  virtti;il  clusti*r  of  '*270  l(*rmlii;il;;. 
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DHKV  replies  appropriately  hut  does  not  aend  tlie  poll  tlirougli  tlie 
network,    tlie  CTX  9101  .sendw  polls  to  the  real  cluster  of  3270 
terminals*    It  transmits  only  data  blocks  In  X*25  format  over 
*relenet  to  DMEP.    The  host  and  3270'a  do  not  know  that  a  real 
leased  line  does  not  exist.    The  host  polls  as  It  believes  It 
should.    The  3270  Is,  in  fact,  connected  by  a  real  line  to  a  9l0l* 
The  difference  could  be  apparent  to  the  3270  field  operator,  since 
he  would  either  recjuest  a  call  for  each  active  terminal  or  have 
this  ability  Incorporated  In  regular  session  stact-up  procedures. 

Terinlnals  In  Tampa  Cor  this  test 

A  ^800  bps  circuit  was  installed  between  the  Atlanta  Telenet  node 
and  Tampa.    This  circuit  was  connected  to  a  CTX  9101  device  wlilch 
Was  located  at  the  Flagship  Bank  Building  In  Tampa*    Although  the 
9101  can  accommodate  up  to  three  BSC  llnes^  only  two  were  used  for 
this  test*    On  the  first  line,  a  Teletype  40/^  was  connected  and  on 
the  tiecond  1  Uic  an  IBM  3271-2  with  a  3277  CRT  wUs  ai_tached. 

VM/370  host  In  Boston  used  by  CTX  for  testing 

To  InltUlIy  set  iM>  the  test  to  vcrfly  the  9101  was  working  properly^ 
both  termtuals  in  Tampa  accessed  a  370/138  CPU  with  Virtual  Memory 
(VM)  loc^ited  tn  Boston*    This  host  contained  the  Conversational 
Monitor  SysLem  (CMS)  operating  with  the  ^telecommunications  Access 
Method  (TCAM) . 

It  was  connected  to  a  3703  Communication  Control  Unit  which 
contained  CTX's  DMEP  software. 

The  Host  In  Mj>rina  Pel  Rt^y.  a  GTE  Data  Center 

Another  ^i800  bps  circuit  was  Installed  between  the  Los  Angeles 
Tolenet  node  aad  an  IHM  3705. 

The  3705  was  connected  to  a  370/165  11  CPU  host  using  the  IBM  TCAM 
access  metliocL 

Appllr.ntlou  In  Marina  Pel  Key 

CiiJitomer  Information  Control  System  (CICS)  In  the  Marina  U;l  Rey 
CI^U  liont  provided  snpp<^>^t  for  the  loca?  online  application  system. 
The  at)pi  teat  Ion  that  we  were  accesslnf;  was  a  service  order  processlnf; 
tiystem  nsetl  by  General  Telephone  of  California. 

(*oa_f  Ij^ti  ra  t  Um 

A  conf t^iiratlon  of  tho  tiardwarc  and  software  used  in  this  tonl  and 
thiMr  relationship  to  the  Telenet  public  netvork  Is  diagramed  at 
the  end  of  this  report. 


3,    ORGANIZATION  AND  CONDUCT  OF  THIS  TEST 

3.1  Organization 

Tlie  AdvancetJ  Telecommunications  Planning  Grou^  of  the  GTE  J^ervice 
Corporation  was  reoponsiblQ  for  the  conduct  nnd  success  of  this 
test. 

3t2    Conduct  of  the  Bi^Synchronous  Test 

On  Monday,  June  18,  the  physical  connection  between  the  3270  m6 
*A0/4  terminals  in  Tnmpa  and  the  host  in  Los  M^geles  was  et**' 
tnblishedt    We  were  able  to  access  the  VM. host /in  Boston  to  verify 
the  9101  was  working  properly  by  this  date*    Response  timea 
between  the  3270  via  Telenet  to  the  VM  host  in  Boston  were  very 
fatit  -  consistently  less  than  3^  seconds. 

The  sctunl  test  began  Tuesday,  June  19  and  lasted  until  Monday, 
June  25*    Each  day,  the  terminals  establishcci  n  connection  with  tlie 
GTE  application  which  lastecl  nearly  two  hours*    During  that  time, 
transactions  were  entered  into  botti  the  3270  and  the  AO/A  terminals 
based  on  the  screen  format  generated  by  the  application*  Response 
times  wero  recordptJ  for  most  of  the  transactions  entered  during 
the  test. 

Since  TSO  (Time  Sharing  Option)  was  available  in  the  Marina  Del  Rey 
IBM  host  that  was  running  the, application,  we  decitJed  to  attempt 
to  access  it  with  our  termfr::ils  in  Tampa*    This  was  done  very 
cayily,  and  respon«<j  times  to  TSO  were  r^icordeci* 


A*  RESULTS 

A*l    Data  Integrity 

In  the  planning  stages  of  the  test,  we  received  from  (Jeneral 
Telephone  of  California  the  input  format  for  the  application  we 
would  use  for  our  test.    We  varied  the  entries       must  as  poSvSlble* 
The  length  of  the  lines  varied  between  5  and  65  characters,  with 
the  number  of  lines  varying  from  3  to  iS  lines*    Some  of  the 
lines  were  all  numeric,  some  all  alphabetic  but  most  were  alpha- 
numeric* ^ 

The  formats  were  sent  via  Telenet  to  the  application  resitJlng  in 
the  GTE  Marina  Del  Rcy  Data  Center  360/165,    The  appll»;ntion  syfitem, 
in  turn,  produced  a  tape  file  daily  of  all  transactions  generated 
by  the  terminals. 

This  file  of  transactions  woultJ  normally  p.o  to  subsequent  hatch 
runs  in  the  procluction  application  processing  cycle  which  is  run 
daily*    This  tape,  InsteacI  of  being  fed  into  the  daily  procluctloii 
batch  cycle,  was  printed  and  was  forwaided  to  its  in  Tampn*    We  chL*n 
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compared  the  Input  generated  on  the  tennlnnls  In  Tnmpn  to  the 
outp^t  we  received*    It  matched  completely,  Iv^dlcatlng  tht^re  wn.n 
no  altered  data  and  no  data  lost  as  a  result  of  sLmding  it  via 
Telenet  us  compared  to  sending  It  v:ta  a  private,  dedlcittcd  network. 

4.2    Response  Times 

Response  times  were  tnken  during  the  test  but  were  not  coiichuUve 
because  of  tliL^  Hght  load  gLmerated  during  the  test  hy  .}ust  two 
tenninals* 

Wl^  did  rL^cord  response  times  during  our  test  nnd  foaiul  tht^tn  to  ho 
comparable  to  what  GenernI  TL*lcphonL*  of  California       L*xpcrlenc hi^', 
with  the  application  In  a  production  Lmvlrontnmit  today. 

Overall,  we  pleased  with  the  rL^sponse  times  L'xpt'rieiiced  durtnr, 

this  tL*st»    However,  more  work  Is  needed  In  thl«  nrL^a  »o  w  cnn 
detennlne  responSL*  times  In  heavily  IoadL*d  production  ^environments. 

Conclusions 

The  test  has  Indeed  proven  that  It  Is  posslhU*  to  accommodntL*  3270  polled 
bi-synchronous  data  transmission  on  tho  TL*lenet  Xi25  packet-switching 
network*    Using  the  CTX  9101,  only  two  steps  (Inlt InllzlnR  thL*  9101  and 
accessing  thii  Telenet  host)  were  needed  before  the  first  transaction 
could  be  entered.    Thus,  the  technology  Is  L^merglnp,  to  ndd  hl"*;ynchronou« 
data  traffic  to  public  and  private  X»25"based  packet  switching  networkt;* 
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CONFIGURATION  OF  THE  HARDWARE  AND  SOFTWARE  IN 
GTE*«  TEST  OF  3270  POLLED  BI-SYNCHRONOUS  TERMINALS 
OVER  TELENET 
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Pacific  Telecommunications  Conference 
Honolulu,  Hawaii  January  7-9,  1980 


"Marketing  Packet  Switched  Networks" 
By  P.J.  Murphy 

The  Computer  Communications  Group 
TransCanada  Telephone  System 
Ottawa,  Canada* 


Session:    Packet  Switched  Networks  (II) 


In  Canada,  The  Computer  Communications  Group  of  the  TransCanatJa  Telephone 
System  have  taken  packet  switching  from  a  technological  idea  through 
engineering  and  service  development  to  actual  implementation  and  applica- 
tion by  major  data  communication  tisers. 

Introduced  by  TCTS  in  1977,  Datapac  was  Canada's  first  packet  switched 
network  and  one  of  the  first  in  the  world  in  commercial  operation. 
Today,  the  number  of  customers  on  the  system,  the  number  of  orders  now 
placed  and  three  full  years  of  experience  in  operating  the  network 
convince  us  that  packet  switching  is  a  sound,  practical,  economic  techno- 
logy and  permits  a  range  of  service  offerings  that  has  wide  ^ippeal  and 
acceptance  by  users* 

The  addition  of  Datapac  to  our  existing  portfolio  of  network  services  has 
beon  both  challenging  and  rewarding.  Today,  I  welcome  the  opportunity  to 
share  with  you  the  implications  of  this  and  specifically  our  experience 
in  marketing  packet  switched  networks. 

I  do  not  intend  to  give  a  highly  technical  presentation,  but  rather  to 
address  this  subject  from  a  marketing  perspective. 

In  order  to  provide  a  background  for  my  discussion,  I  would  like  to  take 
a  few  j<ioments  to  discuss  the  Canadian  geography  and  our  population 
distribution  since  these  factors  have  had  a  significant  influence  on  our 
communications  development.  In  addition,  I  would  like  to  describe  the 
TransCanada  Telephone  System  structure  and  the  corporate  organization  of 
Sell  Canada. 

Canada  has  a  population  of  approximately  23  million  inhabitants  scattered 
over  10  million  square  kilometers  of  territory.  About  BOX  of  that 
population  is  spread  along  a  very  narrow  corridor  ^K)0  kilometers  long, 
just  north  of  the  american  border.  The  other  20%  is  scattered  over  the 
remaining  vast  territory  of  our  country,  but  this  20%  requires  great 
innovation  and  resources  to  serve  effectively,  even  with  basic  cormiunica- 
tions. 
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Addressing  these  communication  needs  Is  the  TransCandda  Telophone  System 
comprlsecf  of  nine  telephone  companies  and  the  Canadian  satellite  corpora* 
tlon  Tetsat*  These  individual  companies  work  together  under  ti  committer 
structure  and  each  owns  and  operates  the  telecommunication  fecilities  in 
its  own  territory*  These  facilities  include  <iPoroximately  V^O  million 
kilometers  of  copper  wire»  over  83  i ^?usand  kilometers  of  high  capacity 
coast-to-coast  microwave  and  almost  100  satellite  ^arth  stations* 

Bell  Canada,  the  largest  of  the  10  TCTS  member  companies,  is  also  the 
parent  company  for  Northern  Telecom  Canada  and  Sel l-Nort1iern  Reseai'ch, 
This  corporate  organization  of  research,  r^nufacturing  and  operations 
has,  we  believe,  resulted  in  one  of  the  world's  teadinq  telocommunicatlon 
systems* 

The  TCTS  Datapac  network  is  prime  illustration  of  how  effectivelv  theso 
organizations  work  together*  The  research  and  development  of  the  switch, 
called  an  SL*10,  was  lone  to  our  speci r  ications  I)y  Bel  I-Northev*n  Research 
In  Ottawa  and  the  switch  manufactured  by  Northern  Telecom  Canada*  This 
union  has  resulted  not  only  in  succer^s  for  Oatapac  dome^itical  Iv,  hut  also 
in  demand  for  the  SL-10  switch  internationally*  The  Deutsche  Biindespoft 
has  recently  made  the  decision  to  use  the  Canadian  SL-10  for  its  larqe 
publ  ic  packet  network  in  Germany*  Swi  tzerland  has  aUo  selected  this 
same  switcri  anft  other  carriers  and  private  networks  in  other  parts  of  the 
world  are  actively  examining  its  application* 

There  is  no  question  that  the  resources  of  the  various  orqani ^^itinns 
supporting  The  Computer  Communications  Group  hat/e  played  an  important 
role  in  Datapac's  success,  but,  <iqually  as  important  is  rhe  fact  that  wo 
do  not  market  packet  switched  networks  at  least,  not  in  isolation*  No 
one  network  technology  or  network  ^loproach  is  totally  suitable  to  '^verv 
data  communications  requirement,  so  we  in  CCG  believe  it  is  necessary  to 
provide  a  complete  Portfolio  of  network  services*  This  oortfol in 
approach  enables  us  to  select  the  optimum  service  or  combination  of 
services  to  satisfy  each  customers  unique  communic.it ion  neerts*  CCG' s 
fundamental  approach  to  marketing  networks  is  therefore  centred  on  <i 
portfolio  of  services  hased  on  private  lino,  circuit  switching  and  nackr>i 
switching  technologies* 
« 

Having  briefly  mentioned  packet  switching  and  Datapac  in  m  open  inn 
remarks,  I  will  now  focus  on  CCG's  other  network  options  private  line 
and  circuit  switching* 

With  the  introduction  of  The  Oatarouto*  l>y  CCG  in  ^973,  Canada  was  the 
first  country  in  the  world  to  put  a  nationwide  digital  data  transmission 
system  into  commercial  operation*  Prior  to  that  time,  priv^ite  tine  data 
transmission  was  available  through  the  use  of  specially  conditioned 
voice  band  circuits*  Dataroute  service  was  developed  in  re?iponbi>  to 
growing  customer  demands  for  less  costly  data  communicatiors,  for  better 
transmission  qi'allty,  and  for  new  service  offerings  which  take  advantaoe 
of  today's  technology*  This  data  only  network  provides  total  end-to-end 
digital  data  services  in  a  broad  ranqe  of  asynchronous  and  synchronous 
speeds  for  both  full  and  half  duplex  systems*  The  Dataroute  network,  in 
addition  to  providing  private  line  services  for  our  custoiner*;,  is  also 
our  basic  transport  medium  upon  which  our  switched  network  options  such 
as  Datapac  are  built* 
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As  of  this  point  in  time»  CCG's  circuit  switching  options  tire  haseri  on 
the  use  of  the  analogue  telephone  network.  Dataphone  service*  <it  sj^eeris 
up  to  an  including  2400  bits  per  second,  is  used  oxtonsivelv  for  ioc<iI 
data  transmission  and  to  a  lesser  degree  for  long  haul  tr5iffic.  MuUicoiu 
family  of  services*  through  the  us*  of  spocioHzd  o^  dedicrtted  *iriaJof?ue 
switching  equipment,  provides  for  switched  voice  and  data  transmission 
between  major  Ci^nadian  citios  at  spoeds  up  to  and  :ncliulint|  BO  kilobits 
per  second. 

In  approximately  one  year»  CCG  will  introduce  a  circuit  switched  digital 
data  service  which  will  be  based  on  the  use  of  our  new  digital  switches  . 
being  installed  for  voice  services.  These  digital  switchof;  which  aro/ 
cal  ted  DMS  (Digital  Multiplex  S^.'itch)«  have  been  designed  by 
Gell-NortUern  Research  and  are  mamifacturej  by  Northern  Telecttn  Can.W 
These  switches^  together  with  our  digital  transmission  facilities,  will 
have  a  significant  impact  on  the  basic  cost  of  providing  ti>tal  communica* 
tion  services,  both  voice  and  data.  With  digital  switching  at  up  to  6^ 
kilobits  per  second,  this  service  will  augment  ani  to  <^m^  degree  repliaco 
our  existing  circuit  switched  analogue  services. 

With  the  addition  of  packet  switchinq  and  Oataoac^  this  then  completes 
our  portfolio  of  network  services.  This  portfolio  will  also  permit  tho 
development  of  a  famll v  of  valuo-a'tded  services  to  furthor  satisfv 
customer  needs.  Such  services  include  message  switching,  electronic  mail 
and  "office  of  thn  future"  type  business  services.  In  othor  wnrds»  tho 
network  capability  is  the  foundation  upon  which  all  other  services  can^ 
be  based. 

To  this  point,  1  have  Identified  two  fundamental  areas  m  Selieve  to  l^e 
essential  to  the  marketing  of  packet  networks.  The  first  was  an  organi- 
zation with  skills  encompassing  research^  manufacturing  and  operations 
which  enables  the  translation  of  leading-edge  technology  into  network 
services  for  tho  marketplace.  Secondly,  a  market  ^ipproach  hased  on  a 
complete  portfolio  of  network  services  to  provide  the  flexibility  and 
choice  necessary  to  address  th'*  total  requirements  of  custoinev^s  todav 
and  in  the  future. 

1  will  now  focus  more  specifically  on  packet  switchinq  and  Jiighrlight  our 
experience  over  the  past  decade  in  marketing  Datapac.  Througftout  this 
time  period,  the  end  users  of  data  commKnications  hav^  been  intimately 
involved  in  virtually  every  stage  of  the  design^  development,  engineer- 
ing»  installation  and  application  of  the  Datapac  network. 

As  a  result  of  fundamental  data  research  and  detailed  data  market  studies 
conducted  early  1n  the  1970*s»  we  were  ablo  to  determine  both  t|ie  markets 
to  be  addressed  and  the  sequence  in  which  specific  Datapac  services 
should  be  developed.  First  of  all,  we  wished  to  orovide  basic  accoss  t*o 
the  network  for  intelligent  terminals  and  computers  with  X.?5  capaDil 1- 
fcties.  At  t.he  same  time,  we  wanted  to  offer  Dataoac  access  ^o  the  lf?ge 
universe  of  asynchronous  terminals.  We  also  identified  a  later  require- 
ment to  reach  the  retail  and  point-of-sale  markets,  which  include 
electronic  cash  registers  and  many  other  terminal  devices.  Because  of 
the  massive  population  of  S^i'/O-type  terminal  users,  thi?;  was  a  key  candi- 
date for  a  packet  switched  network  service*  as  was  the  overall  remote 
batch  market. 
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In  order  to  accofmnodate  the  variety  of  tertnlnals  w1tft1n  these  various 
market  segments  prior  to  the  widespread  availability  of  X*25  Interfaces* 
the  need  was  identified  for  the  development  of  network  Interface  Machines 
(NIM'sK  These  NIM's  would  supply  the  Intelligence  to  packetize  data  for 
transmission  over  Datapac  to  the  appropriate  computeri  and  dePacketfze 
return  data  traffic  for  presentation  to  the-  terminal*  From  a  users 
perspective*  the  NIM  enables  terminals  to  be  linked  to  the  Dataoac 
network  with  no  special  hardware  or  software  required* 

With  the  commercial  availability  of  Datapac  in  1977,  the  first  two 
packet-switched  services  supported 

-  'Intelligent  terminals  and  computers  conforming  to  the  Standard 
Network  Access  Protocol  (SNAP)»  Datapac's  version  of  the  X*25  inter- 
national standard* 

-  Non-Intelligent  asynchronous  teleprinter- type  terminals  dominent  in 
timesharing  and  data  base  access  applications* 

Over  the  next  two  years*  additional  Datapac  services  were  developed  and 
introduced  for  *** 

-  Buffered,  poliable*  asynchronous  terminals  operating  under  the  ISO 
poll/select  line  protocol  found  In  retail  point-of-sale  applications* 

-  Buffered*  poUable*  asynchronous  terminals  operating  ur.der  an 
enhanced  IBH  2740  Mod  II  line  protocol  Intended  almost  exclusively 
for  the  consumer  loan  industry* 

-  IBM  3270-type  terminals  In  widespread  use  in  on^tine  systems  both  in 
industry  and  government* 

-  IBM  multi*leaving  type  terminals  in  common  use  1n  Remote  Job  Ent^^y 
(RJE)  applications* 

Having  addressed  the  existing  terminal  Dopulation  with  a  comprehensive 
family  of  Datapac  services*  our  attention  then  focused  on  how  we  could 
assist  customers  to  connect  their  host  computers*  Our  close  liaison  with 
manufacturers  and  independent  software  organizations  in  the  .development 
of  X*25  interfaces  was  starting  to  result  in  the  availability  of  products 
in  the  marketplace  but  further  options  were  required  to  compliment  this 
evolution* 

First,  was  the  development  and  provision  of  Datapac  Access  Software  fDAS) 
for  users  with  host  computers  and  370X-type  front  end  systems.  This 
software  package*  once  loaded  into  his  system,  would  provide  the 
necessary  interfaces  between  his  conventional  teleprocessing  access 
methods  and  the  Datapac  network*  In  addition*  end-to-end  support  was 
included  to  enable  communications  with  his  remote  terminals  connected  to 
Datapac  via. one  of  our  NIK  based  services* 
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For  customers  with  other  types  of  systems,  we  modified  and  enhanced  our 
existing  NIM  concept  for  terminals  in  order  that  this  could  also  he  used 
for  the  connection  of  host  coniputers*  This  NIM  to  NIM  capability 
resulted  in  the  availability  of  a  "transparent**  form  of  dataoac  service 
whereby  all  customers  wishing  to  use  the  Datapac  network  could  do  so 
without  making  changes  to  their  systems*  This  approach  has  the  added 
appeal  of  providing  a  graceful  migration  path  between  conventional  forms 
of  communications  and  X*25  packet-mode  links* 

One  of  the  realities  of  computer  communications  in  Canada  is  a  direct 
result  of  our  geographical  position  and  economic-social-political  inter- 
red ationship  with  the  United  States*  The  existence  of  multinational 
corporations  and  companies  doing  business  in  both  countries  dictates  the 
necessity  for  a  great  deal  of  transmission  of  data  across  the  border*  So 
we  developed  appropriate  hardware,  software  and  standards  which  would 
allow  interconnection  between  Datapac  and  packet-switched  networks 
operating  in  the  U*S* 

In  January  1978,  TCTS  filed  tariffs  for  connection  with  Telenet  and 
TYMNET,  interconnection  which  allowed  subscribers  in  more  than  100  cities 
in  the  U*S*  access  to  host  computers  and  terminals  in  S5  Canadian  Datapac 
Serving  Exchanges*  '  The  key  to  the  linking  of  these  packet  networks  was 
the  acceptance  and  implementation  of  agresd-on  intern^^tional  standards 
based  on  the  already  approved  X*25  protocql*  Datapdc/Telenet  and  Datapac/ 
JYMNET  wsre  the  firs^t  commercial  linKings  of  Xt?5  oacket  networks* 

Datapac  service  to  Hawaii  is  now  available  through  your  DASNET  packet- 
switched  netwov^k,  orovided  by  the  Hawaiian  Telephone  Comoany  through  a 
direct  connection  to  Telenet  in  the  continental  LI*S* 

Me  are  also  working  with  overseas  carriers  through  Teleqlobe  Canada,,  the 
Crown  corporation  chartered  to  provide  overseas  telecommunication 
services,  to  introduce  links  between  Datapac  and  European  packet 
networks* 

There  are  over  2000  connections  to  the  network  and  some  200  customers  now 
operating  on  Datapac  with  a  wide  variety  of  appl ications*  The  close 
cooperation  between  our  planning,  sales,  engineering  and  installation 
people  and  the  EDP  specialists  and  general  management  staff  of  potential 
users  has  been  a  key  factor  in  the  effective  implementation  and  utiliza- 
tion of  CCG's  various  packet  switching  services*  To  ensure  this,  sales 
and  technical  support  groups  have  been  established  to  provide  **state  of 
the  art'*  consulation* 

Datapac  services,  even  before  commercial  impl^^mentation,  are  being  <ised 
by  actual  data  users  in  internal  field  trials  by  Bell-Northern  Research 
and  Bell  Canada* s  Corporate  Systems  Organization  (CSO),  one  of  the 
largest  computer  facilities  in  the  country*  Subsequently,  major 
customers  are  encouraged  to  participate  in  these  trials  in  order  that 
they  can  assess  firstha.^d  the  benefits  of  packet  switching  and  at  the 
same  time  benchmark  the  performance  of  Datapac. 
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Today,  with  critical  business  functions  being  put  online  to  computers, 
network  management  Is  a  prime  customer  consideration.  Oatapac  has  an 
availability  objective  —  which  we  are  meeting  of  99. 8D  percent.  This 
Is  a  result  of  (a)  standby  equipment;  (b)  the  provision  of  alternate 
routes  through  the  network;  (c)  sophisticated  network  monitoring  and 
control  systems  {made  economically  feasible  through  sharlna);  (d)  the' 
Intelligence  of ,  the  network  which  can  monitor  Its  own  performance  and 
correct  Instances  of  deterioration  "  often  before  the  user  Is  affected. 

To  maintain  this  high  level  of  performance,  a  National  Data  Control 
Centre  In  Ottawa  provides  network  surveillance  for  TransCanada  Telephone 
System  member  companies  and  is  manned  24  hours  a  day,  7  days  a  week. 
Datapac  network  surveillance  responsibilities  of  the  NDCC  Include  alarm 
survell 1 ance,  network  control  and  software  changes,  which  are 
accomplished  through  the  use  of  the  Network  Control  Centre  node,  a 
unique  node  within  the  network.  All  alarms  and  billing  Information  are 
collected  In  this  node  and  transmitted  to  the  host  computer. 

In  summary,  essential  to  the  marketing  of  packet  switched  networks  as  Is 
true  for  all  networks,  is  a  focus  on  the  eventual  user  —  the  customer  -- 
from  the  Initial  research  and  planning  to  the  actual  Installation  and 
management. 

Today  I  have  just  briefly  touched  on  some  of  the  considerations  Involved 
In  marketing  packet  switched  networks.  Within  this  Is  a  challenge. 
Involving  all  aspects  of  marketing,  to  resolve  the  optimum  combination 
of  networking  tecbnqlogles  and  to  translate  these  Into  a  complete 
portfolio  ofy«erv4Ces  to  both  satisfy  and  stimulate  the 'computer  corranuni- 
catlons  nfarRetplace. 
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SUMMARY 


This  panel  will  describe  the  role  of  the  International  Telecommunications 
Union  (ITU)  and  the  special  meaning  of  World  Administrative  Radio  Conferences 
(WAKCs)  that  are  held  periodically  by  the  ITU.    The  Impact  that  the  1979  WAKC 
will  have  on  the  role  and  work  o£  the  CCIR  over  the  next  decade  will  be  ex- 
plored.   The  significant  results  of  the  1979  WAKC  deliberations  as  they 
Impact  on  Paci^flc  Basin  countries  with  special  emphasis  on  mobile  radio  and 
satellite  allocations  will  also  be  summarized.    Finally,  more  than  130  radio 
amateurs  played  key  roles  In  all  aspects  of  the  WARC  deliberations.    In  this 
regard  new  opportunities  for  amateurs  as  well  as  the  amateur  experimental 
satellite  program  and  associated  WARC  results  will  also  be  reviewed. 
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PLANNING  THE  EVOLUTION  OF  THE  VIDEOTEX  NETWORK 


J»M»  Costa  and  A»M.  Chltnls 


Bell'Northern  Research 
P»0»  Box  3511*  Sta.  C» 
Ottawa,  Canada  KlY  4H7 


Abstract 


The  purpose  of  this  paper  is  to  discuss  the  evolution  of  the  videotex 
system  concept  with  special  emphasis  on  network  requirements*    The  logical 
format  of  the  long  term  videotex  network  is  presented  and  examples  of  possible 
configurations  using  a  switched  data  network  are  given* 


Videotex  is  the  generic  name  given  to  a  new  class  of  interactive  visual 
information  services  for  bidirectional  transmission  of  data*  usually  based  on 
the  telephone  line*    A  TV  set  is  often  used  as  the  display*  with  an  adapter 
module  interconnecting  t'he  telephone  line  and  the  TV  set  to  a  hand-held  keypad 
(or  sometimes  a  keyboard)  with  which  the  customer  interacts  with  the  system* 
Data  is  retrieved  interactively  fvm  videotex  exchanges  through  the  telephone 
line*  and  characters  and  graphics  are  displayed  on  the  screen  of  the  TV  set* 
Although  broadcast  videotex-like  services  are  also  possible*  based  on 
TV-line/frame  grabbing  technttlogy*  they  are  not  considered  in  this  paper* 
since  generally  they  are  not  fully  interactive* 

Videotex  services  are  be^ng  tested  in  a  number  of  countries  including 
Canada  (e*g»    Bell  Canada's  Vista  tll>»  the  U*S*A»    (e»g»    Dept*  of 
Agriculture's  Green  Thumb)*  Sngland  (e»g»    SPO's  Prestel)*  France  (e*g» 
CCETT's  TELETEL)*  West  Germany*  Holland*  Finland,  Denmark*  Sweden*  Spain* 
Switzerland*  Hong  Kong*  and  Japan  (e*g»    CAPTAINS)*    Information  retrieval 
seems  to  be  generally  accepted  as  the  introductory  service  but  other 
interactive  services  are  possible*    Once  the  syst^  becomes  popular  it  will 
open  the  door  to  other  opportunities*    Indeed*  to  obtain  a  cost-effective 
system  the  facilities  must  be  shared  as  much  as  possible  among  different 
services*    The  videotex  service  possibilities  are  briefly  reviewed  In 
Section  II* 

Since  videotex  is  basically  a  visual  service*  the  requirements  and 
alternatives  for  coding  visual  information  are  discussed  in  Section  III* 

The  expected  increasing  demand  for  videotex  services  will  require  an 
expanding  network  of  videotex  centres*    This  is  the  subject  of  Section  IV* 
The  logical  format  of  a  long  term  videotex  network  is  presented  and  examples 
of  possible  configurations  are  given* 


I*  INTRODUCTION 
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II*  VIDEOTEX  SERVICES 


A  review  of  the  literature  on  new  services  (e*g*  References  [2], [3]) 
shows  that  there  appears  to  be  much  confusion  about  what  constitutes  a 
service*    Indeed,  most  published  lists  of  services  turned  out  to  contain 
applications  rather  than  services*    In  fact,  a  combination  of  facilities 
(comprised  of  hardware,  software  and  network)  constitute  a  system  which  give 
rise  to  services*    '^lie  services  are  then  put  to  several  applications  by  the 
users;  this  can  be  shown  dlagratnatlcally  as  follows  for  videotex; 


FACILITIES 

system! 

SERVICES  |- 

i  Hardware 


^  Software 


Home  terminals 

Information  providers*  terminals 
Telephone  or  data  network 
Videotex  exchanges 
Service  databases/ processors 

Database  contents 
Database  management  systems 
Identity  codes  for  users 
Billing  Information 


(videotex  system) 


[Modes] 


APPLICATIONS 


1*    Information  .News>  weather,  sports,  etc* 

retrieval  (Timetables 
[General! lAdvertlslng 
(price  lists 
Etc* 

/Shopping  basket 
[Customized]  Stock  price  levels 

Profiled  Information 
Etc* 


2*  Interest 
matching 


3*  Messaging 


Houses 

Cars 

Jobs 

Car  pools 

Babysitters 

Etc* 


[Store-i-retrleve" 
Store^Wlert 
Store^'i-forward  _ 


Greetings 
Personal  messages 
Electronic  mall 
Etc* 
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4«  Commercial 
transactions 


Reservations  (restaurants, 
hotels,  car  rentals, 
transportation,  etc*) 
Ticket  purchases 
Catalogue  purchases 
Electronic  funds  transfer 
Etc. 


5*  Questionnaires 


Puzzles 

Tests 

Polls 

Surveys 

Etc. 


6*  Personal 
database 


Personal  diary 
Recipes 

Bibliographic  references 

Mailing  lists 

Etc. 


7*  Calculations 


8«  Computer 
Games 


Tax  calculations 

Loans 

Finances 

Operational  costs 

Calculated  Information  retrieval 

Etc. 


[Cu  s  tome  r' compu t  e 
Customer^custome 
Downline  loaded 


Mazes 

Word  guessing 
Chess 

Strategy  and  tactics 
Etc. 


9*  Education 


School  &  university  Instruction 
Specialized  training 
Education  of  the  handicapped 
Language-training 
Etc. 


10.  Software 

distribution 
for  execution 
In  terminal 


Calculations 
Games 

Computer  aided  Instruction 
Etc. 


This  list  If  used  to  Illustrate  some  of  the  potential  applications  of 
videotex.    In  general,  the  applications  of  vloeotex  are  very  large  In  number 
and  also  overlap  each  other;  for  example,  reservations  and  purchasing 
applications  could  both  be  considered  to  be  part  of  the  message  services 
category. 
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It  Is  Important  to  mention  these  applJLcatlons  of  videotex*  however 
briefly*  since  they  constitute  the  bedrock  for  all  subsequent  planning*  design 
and  implementation*    Many  important  decisions  regarding  picture  coding* 
terminal  design  and  network  topology  rest  on  judgements  concerning  what  will 
be  the  most  popular  videotex  applications* 


III.    VISUAL  INFORMATION  CODING 

An  important  part  of  the  videotex  system  design  is  the  coding  of  visual 
information  displayed  on  the  screen  of  the  TV  set*    Audio  may  be  eventually 
integrated  with  visual  information  to  enhance  the  user-appeal  of  the  service; 
however*  this  topic  will  not  be  discussed  in  this  paper*    Tl)e  visual 
information  which  has  to  be  encoded  can  be  divided  into  the  following  classes; 

1 )  ALPHANUMERIC  TEXT 

There  are  two  kinds  of  alphanumeric  text*  general  and  positional* 
depending  on  whether  or  not  the  ^.ext  can  be  re-formatted  without  distortion  of 
meaning* 

i)  General  Text;    This       the  usual  form  of  presenting  textual 
information  divided  into  sentences  and  paragraphs*    This  form  of  text  can 
easily  be  re-arranged  without  distortion  of  meaning*  regardless  of  the  number 
of  characters  per  row  and  the  number  of  rows  in  the  display  terminal* 

ii)  Positional  Text!    This  text  is  encountered  in  information  which  is 
organized  in  columns  and  rows*  namely  tabltss*    It  may  also  be  used  to  compose 
simple  pictures  (e*g*  histograms)  which  are  aptly  described  as  'typewriter 
graphics**    Positional  text  would  also  be  found  in  conjunction  with  graphics 
for  annotation  purposes* 

2)  GRAPHICS  ^ 

There  are  two  types  of  graphic  fi'^ures;  lines  (e*g*    polygons*  arcs, 
circles*  rectangles*  etc*)  and  solid  shapes  or  areas  defined  by  closed  lines 
and  filled  with  a  uniform  colour  and  brightness*  Crosshatch,  or  texture* 

3)  STILL  VIDEO  IMAGES 

As  opposed  to  graphics*  still  video  images  do  not  have  regions  of 
different  colour  and/or  brightness  delimited  by  lines*  but  rather  the 
variations  may  be  gradual  from  pel  to  pel  (pel  *  picture  element)*    Due  to  the 
large  number  of  bits  necessary  to  describe  an  image  and  the  relatively  low 
data  rate  of  the  telephone  line*  it  is  desirable  that  the  image  coding* 
transmission  and  build-up  at  the  terminal  is  done  by  superimposing  layers  of 
increasing  resolution  rather  than  by  completing  each  pel  before  the  next  is 
transmitted* 

4)  FULL  MOTION  VIDEO 

Full  motion  video*  such  as  television*  is  outside  of  the  present  scope  of 
videotex*    In  the  future  this  may  become  possible  by  merging  videotex  and  TV 
technologies* 
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5)  SPECIAL  EFFECTS 

Plashing  displays  and  very  simple  moving  graphics  ar^'  possible  and  ma^  be 
considered  as  special  effects;  for  example,  updating  the  hands  of  a  clock  In 
real  time* 

Having  discussed  the  classes  of  visual  Information,  we  can  now  examine 
three  methods  of  coding  this  Information  which  have  been  proposed  In  the 
international  arena: 

1)  ALPHA-MOSAIC 

Examples  of  systems  using  this  type  of  coding  are  Prestel  and  Teletel* 
With  NTSC  television  standards,  the  alphanumeric  Information  Is  fixed  on  a 
grid  of  (say)  20  rows  by  AO  columns*    Graphic  Information  is  composed  by 
subdividing  each  *wlndow*  Into  6  *panes* »    This  creates  a  fixed  graphics  grid 
of  (say)  60  rows  by  80  columns*    Graphic  Information  Is  sent  In  the  form  of 
^gra^hlc  characters'  or  graphic  elements  juxtaposed  to  build  the  Image*  If 
the  picture  has  been  stored  In  an  alpha~*mosalc  manner  In  the  database,  any 
Improvement  In  the  resolution  of  the  user  terminal  does  not  Improve  picture 
quality  or  graphics*    The  Information  transmitted  to  the  user  terminal  Is 
almost  Independent  of  the  complexity  of  the  picture  (about  800  bytes  per  frame 
In  this  case)* 

2)  ALP^^-GEOMETRIC 

Telldon  tA)^  a  videotex  system  developed  by  the  Canadian  Department  of 
Communications,  and  Scribblephone  l5},  a  termlnal'to-termlnal  visual 
communications  system  developed  by  Bell-^Northern  Research  (the  research 
subsidiary  of  Bell  Canada  and  Northern  Telecom),  are  examples  of  systems  using 
alpha~geometrlc  coding*    Alphanumeric  Information  (comprising,  say,  20  rows  by 
40  columns)  Is  transmitted  by  means  of  ASCII  codes;  but  It  can  be  specified  on 
the  screen  within  one  pel  accuracy*    This  permits  subscripts,  superscripts  and 
annotations*    Graphic  Information  Is  stored  as  vectors  (lines  and  arcs)  on  a 
conceptual  grid  of^  say,  4096 'lines  by  4096  columns.    Picture  quality  depends 
on  the  display  resolution  of  the  user  terminal*    The  amount  of  Information 
transmitted  to  the  user  terminal  depends  on  the  complexity  of  the  picture  (23 
bytes  to  4000  bytes,  1200  bytes  being  'typical')* 

3)  ALPHA-PHOTOGRAPHIC 

This  method,  which  Is  being  studied  by  Bell-Northe  rn  Research,  Is  allowed 
for  In  the  alpha-^geometrlc  scheme  by  permitting  a  pictorial  description  mode« 
One  scheme  Involves  transmitting  the  picture  in  pel-by-pel  format  or,  better 
still,  as  successive  layers  of  Increasing  resolution* 

The  alpha-mosaic  coding  scheme  was  adopted  for  the  Initial  Bell  Canada 
Vista  demonstration,  because  decoder  chips  were  readily  available  and  because 
the  scheme  was  simple  and  relatively  Inexpensive  at  the  time*    The  Vista  pilot 
demonstration  has  since  been  upgraded  to  Include  alpha-geometric  capabilities, 
to  help  determine  whether  the  higher-quality  graphics  justify  the  higher 
costs* 
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Ideally,  the  coding  tnethod  should  be  as  tnijependent  as  possible  of  Che 
ktnd  of  display  terminal,  resolution  of  the  display,  and  the  speed  of 
transmission*    Hence,  in  the  long  term,  the  alpha-geometric  description,  with 
suitable  provision  for  alpha- photographic  coding  for  certain  parts  of  the 
linage.  Is  to  be  preferred*    This  allows  alpha^geometrlc  and  alpha-photcgraphlc 
Images  to  be  displayed  juxtaposed  and/or  overlaid* 

However,  the  current  higher  cost  of  alpha-geometric  decoders,  (mainly  due 
to  the  requirements  of  a  sophisticated  processor,  associated  firmware,  and  a 
bitmapped  memory  of  the  display)  might  hinder  the  Immediate  and  exclusive 
adoption  of  this  coding  scheme*.  Many  market  researchers  feel  that  the  initial 
product  offering  must  be  Inexpensive  because  the  users  (and  even  the 
providers)  of  videotex  are  not  fully  aware  of  the  cost/benefit  tradeoffs*  A 
Layered  Capability  Structure  (lCS)  approach  to  terminal  design  has  therefore 
been  suggested  to  reconcile  the  opposing  requlrer.ents  of  low  Initial  cost  and 
upgradablllty  [6]*    Probably  firm  standards  will  not  be  agreed  upon  until  the 
various  strategies  are  tested  in  the  marketplace  and  the  user  reactions  are 
evaluated*    This  delay  may  also  allow  time  for  the  more  sophisticated  encoding 
schemes  to  become  more  economical  fis  the  costs  of  memory  and  microprocessors 
go  down  further* 


IV*  VIDEOTEX  NETWORK 

The  communications  network  for  videotex  Is  the  sum  total  of  the 
telecommunications  facilities  Interconnecting  the  videotex  terminals, 
databases  and  processors*    As  far  as  the  customer  Is  concerned,  there  are  two 
types  of  communications:  direct  terminal- to- terminal  (e*g*  Scrlbblephone  [5], 
Visual  Ear  {7],  videogames,  and  home  computers  [8])  and  terminal  to  videotex 
exchanges* 

This  section  discusses  a  modular  approach  to  the  design  of  the  videotex 
network*    Growth  In  system  capacity  Is  achieved  by  adding  new  modules  to  the 
system  rather  than  by  Increasing  the  size  and  complexity  of  a  single 
cftMtrall^e^?^  facility*    This  proposal  Is  based  on  current  Bell-Northern 
R^ssearch  studl«^^  of  the  optimum  growth  strategy  for  the  Intelligent  network* 

There  are  two  levels  of  service  In  videotex:  the  meta-servlce  and 
specific  services*    The  videotex  meta-servlce  Includes  the  local  access  to  the 
videotex  network  and  the  user  Interface  {e*g*    echoing  characters  to  the 
terminal  and  handling  communication  errors),  t^e  billing  mechanisms,  and  the 
routing  of  requests  to  specific  service  centres*    Specific  services  may  be 
provided  by  databases  and  processors  connected  to  the  network* 

At  present  the  division  of  functions  among  the  service  centres  and  the 
videotex  exchange  (interface  machine)  Is  not  standardized*         mature  systems 
exist*    Most  probably  all  the  functions.  Including  services,  will  Initially  be 
provided  by  the  videotex  exchange  (e*g*    for  a  market  trial  configuration)* 
However,  as  soon  as  a  particular  service  attains  a  significant  penetration  and 
becomes  better  defined  and  quantified,  a  separate  (dedicated)  database  or 
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processor  could  provide  that  service  in  an  optimum  way*    It  is  essential  to 
combine  the  service  offerings  in  such  a  way  that  the  system  utilization  is 
maximized  in  order  to  yield  a  cost-^eff icient  system  (e*g*    offer  both 
interactive  and  batch  services)*    It  is  also  important  to  aim  for  fully 
automated  systems  requiring  little  or  no  maintenance*    In  the  limit  the 
videotex  exchange  could  probably  be  reduced  to  a 

concentrator/intelligent-switch/billing  machine,  with  the  services  being 
provided  exclusively  by  dedicated  auxiliary  databases  and  processors* 

Keeping  the  videotex  exchanges  as  the  interface  to  the  service  centres 
has  distinct  advantages,  for  example: 

•  easier  routing,  accounting,  charging^  and  billing; 

•  easier  user  protocols  (e*g*  common  log-on  procedures)  and  easier 
switching  from  one  service  to  another; 

•  fewer  ports/modems  necessary  in  the  system  because  they  are  shared* 

With  the  proposed  configuration,  a  given  user  is  registered  with  a  single 
videotex  exchange,  and  all  his  requests  for  service  are  interfaced  through 
that  exchange*    If  for  some  "^reason  (e*g*    wh^n  travelling)  a  user  accesses  a 
videotex  exchange  other  than  his  o™,  that  centre  would  be  responsible  for 
obtaining  credit  clearance  and  sending  accounting  information  to  the  exchange 
with  which  the  user  is  registered*    Alternatively  the  user  would  be  able  to 
access  a  distant  videotex  exchange  through  the  telecommunication  network  If  he 
so  desires,  at  an  additional  cost  for  communications,  of  course*    Some  of  the 
service  centres  will  be  the  responsibility  of  independent  service  suppliers 
(e.g.    information  suppliers,  real-restate  agents  and  educational 
establishments)*    Suppliers  in  the  U*S*A*  could  be  connected  to  the  Canadian 
videotex  network  via  the  existing  Telenet  and  Tymnet  interconnections  to 
Datapac*    Communications  can  also  be  used  for  load  sharing;  the  computational 
load  of  responding  to  a  large  number  of  users  can  be  distributed  among  several 
sites  rather  than  being  centralized  at  a  single  *;ite*    Updating  duplicated  and 
complementary  distributed  databases  will  also  make  extensive  use  of 
communications  f ac ilitles* 

Thus  a  41stributed  computer  network  is  formed,  and  for  the  purpose  of 
this  analysis  it  is  convenient  to  divide  the  network  into  logical  subnetworks 
as  shown  in  Figure  1*    It  can  be  seen  in  that  figure  that  there  is  a  backbone 
network  of  videotex  exchanges  and  a  number  of  service  networks*    The  way  in 
which  each  service  artwork  is  connected  to  the  videotex  network  will  depend  on 
the  location  and  distribution  of  the  various  computers*    They  may  be  connected 
directly  at  each  videotex  exchange  or  through  gateway  ports,  for  example* 

The  salient  feature  of  this  configuration  is  the  presence  of  an 
intelligent  network  which  provides  the  access  and  vehicle  for  a  number  of 
independent  and/or  interrelated  services*    Economical  and  reliable  service 
will  be  achieved  in  the  long  term  by  the  network  of  distributed  databases  and 
distributed  processors  with  their  interconnection  logically  structured  into 
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layers.    The  ^aln  capability  of  this  network  will  be  to  provide  efficient 
interactive  communications  either  between  two  or  more  customers  or  between  a 
customer  and  the  service  centres. 

For  technical  and  economic  reasons  the  responsibilities  of  each 
database/processor  in  the  network  will  be  determined  by  the  demcnd.  For 
ex^imple,  in  the  cise  of  information  retrieval,  rather  than  divide  the 
databases  into  local,  regional,  provincial,  and  national  on  the  basis  of  the 
kind  of  information  they  contain,  the  hierarchy  should  follow  a  structure 
similar  to  that  of  classes  of  telephone  switching  centres  whose  location  and 
size  are  primarily  governed  by  traffic.    Indeed,  the  content    of  each  database 
is  determined  mainly  by  the  demand  and  updating  patterns*    Each  database  will 
keep  statistics  of  the  information  requested  from  it  and  the  information  it 
requests  from  databases  further  up  in  the  system  (tributary  databases)  and 
periodically  will  send  those  statistics  to  the  tributary  databases  and  also 
perhaps  to  network  control  centres.    These  in  turn  will  decide  which 
information  should  be  stored  and  updated  in  each  database.    This  i^  :;nalogous 
to  stockroom  and  warehouse  management  problems;  if  an  item  is  not  in  & 
database,  the  request  is  conveyed  ono  step  highen  in  the  hierarchy.  In 
practice  there  will  be  a  dynamic  balance  between  storage  needs  and 
communication  traffic  to  satisfy  both  user  requests  and  database  update 
requirements  for  an  optimum  price  within  the  appropriate  response  time  limits. 

It  must  be  emphasized  that  the  diagram  in  Figure  1  reprefi»nts  a  general 
purpose  logical  structure.    The  choice  of  actual  communication  links 
appropriate  in  each  case  will  be  made  on  the  basis  of  the  needs  and 
availability.    It  is  very  probable  that  packet  switching  data  networks  will 
prove  particularly  suitable  due  to  the  fact  that  videotex  data  consists  of 
bursts  rather  than  a  steady  stream.    An  example  of  an  implementation  using  a 
data  network  is  shown  in  Figure  2. 

The  role  of  the  videotex  exchange  in  this  approach  is  that  of  a  front  end 
processor  with  a  minimum  of  three  functions; 

'  1)    user  interface  procedures  (e.g.    handling  communication  erro. 

messages  and  echoing  characters  to  the  user  terminal);  the  module 
implementing  these  functions  will  be  referred  to  as  the  Videotex 
Interface  Module  (VIM); 

2)  routing  of  calls  (e.g.    establish  and  control  temporary  connections 
between  the  user  terminals  and  service  computers); 

3)  checking  customer  identity  and  keeping  track  of  billing. 

No  matter  what  types  of  communication  facilities  are  used,  the  above 
functions  will  have  to  be  provided;  the  only  question  is  where.    In  tbe 
diagrams  of  Figures  1  and  2  these  functions  are  centralized  in  each  videotex 
exchange  and  the  service  centres  are  connected  through  the  'back  door*  of  the 
videotex  exchanges. 
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There  are  two  potential  problems  when  using  a  front  end  processor  as  a 
comiDon  access  for  all  videotex  services*    First  of  all,  there  Is  a  potential 
congestion  problem  (front  end  bottleneck)*    Secondly,  the  reliability  of  that 
front  end  must  be  very  high,  since  Its  failure  would  "^revent  all  the  users 
conr^ected  through  that  front  end  from  accessing  any  service*    Thus^  from  this 
point  of  view,  a  large  number  of  front  ends  are  dc^^^r^ble,  so  that  If  one  of 
them  Is  dotfn»  alternative  ones  can  be  made  available* 

An  alternative  is  to  have  the  front  end  handle  user  Interface  procedures 
only  and  let  the  billing  and  routing  be  distributed  among  a  number  of  videotex 
exchanges  connected  via  a  packet  switched  network  as  shown  In  Figure  3*  Such 
a  system  can  reduce  the  bottleneck  problems  but  would  be  more  difficult  to 
manage.    With  this  configuration  each  videotex  exchange  aust  monitor 
continuously  all  communications  under  Its  supervision*    If  a  videotex  exchange 
or  service  centre  bre^nks  dowti  the  users  may  easily  be  served  by  another 
machine  In  the  network.^ 


V*  CONCLUSIONS 

The  videotex  service  possibilities  were  briefly  reviewed  and  the 
conceptual  differences  between  services  and  applications  clarified*  The 
rr.qulrements  for  coding  visual  Information  were  then  described  In  some  detail 
and  coding  alternatives  compared*    Although  the  alpha-geometric/  photographic 
picture  description  Is  prei.^rred  for  the  long  term^  It  may  be  toe  early  to 
adopt  It  as  a  standard,  because  It  Is  not  yet  known  if  the  general  public  will 
be  willing  to  pa«r  a  higher  price  to  get  better  resolution  graphics*    The  Bell 
C^riada  Vista  pilot  demonstration  thus  offers  both  alpha-mosaic  and 
alpha-gectnetrlc  capabilities  to  permit  comparison  of  the  two  schemes* 

A  logical  network  evolution  strategy  for  videotex  has  been  proposed  which 
can  accosmodale  Increasing  numbers  of  U£;ers  and  ser/lces*    The  service 
possibilities  have  been  briefly  reviewed*    introductory  systetrs  will  be 
centralized  at  distinct  nodes  (videotex  exchanges)*    However^  in  the  long  term 
the  network  V4ill  evolve  towards  a  decentralized  (distributed)  structure*  This 
will  be  more  efficient  and  reliable*    The  result  will  be  an  Intelligent 
network  provldli(g  the  access  and  vehicle  to  a  number  of  dlfferC:nt  services* 
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Figure  1.  Long  Term  Logical  Videotex  Network. 
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DIGITAL  DATA  SWITCHING  FOR  VOICE*  DATA* 
FACSIMILE  AND  DISPLAY  INTEGRATED  TERMINALS 


Masato  Eguchi*  Shuji  Tomita  and  YxKcio  Hiramatsu 
Musashino  Electrical  Communication  Laboratory*  NTT* 
Tokyo*  Japan 

^  Abstract 

An  integrated  terminal  which  transmits  voice*  text*;*  or  pictures  is  proposed 
for  office  automation*    Control  techniques  and  digital  data  switching  for  the 
terminals  and  the  varieties  of  service  they  offer  are  discussed* 

1.  INTRODUCTION 

In  traditional  offices*  text  data  and  picture  inforaation  are  processed* 
stored,  and  transmitted  manually  using  paper*    Such  modem  electronic  devices 
as  word  processors  and  office  computers  are  being  implemented  to  automt^te 
offices  to  meet  increases  in  personnel  expenses  and  business. 

To  increase  office  efficiency*  it  is  necessaiy  to  access  dispersed 
storage  so  that  memorized  information  can  be  used  mutually  as  data  bases*  The 
information  is  handled  in  digital  format  and  high  speed*  high  quality  digital 
data  transmission  is  required*  Digital  switched  data  networks  to  meet  these 
requirements  are  being  developed  and  implemented  in  various  countries*  In 
Japan,  both  circuit  switched  data  netwrk  and  packet  switched  data  network 
will  be  in  service  in  fiscal  19^9* 

■  Office  machines  such  as  word  processors*  office  computers  for  information 
processing*  file  memories  for  storage*  telephone  sets*  data  terminals*  atid 
facsimile  terminals  for  information  transmission  are  combined  vith  digital 
data  networks  to  enhance  office  productivity  resulting  in  the  promotion  of 
office  automation* 

This  paper  proposes  a  voice*  data*  facsimile  and  display  integrated 
terminal  for  when  office  automation  has  progressed*    The  control  techniques 
for  the  integrated  terminal  is  described  based  on  an  experimental  system* 
Digital  data  switching  for  the  terminals  and  the  varieties  of  service  they 
offer  are  discussed* 

2,  COMMUNICATION  SYSTEM  FOR  OFFICE  AUTOMATION 
2*1  INFORMATION  EXCHANGE 

Modern  electronic  wo rd-proces sable  typewriters  or  i^eyboard  displays, 
copiers,  and  office  computers  are  being  used  as  instruments  for  office 
automation.    Data  terminals  and  facsimile  terminals  are  bein^^  implemented  as 
new  telecommunication  terminals  in  addition  to  the  telephone  sets  which  have 
been  the  main  means  of  communication* 
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Modern  electronic  machines  for  information  processing  have  been  used 
separately  by  themselves.    But  they  are  getting  to  have  commtmicatiug  abilities 
by  themselves  or  to  be  connected  to  computers  with  communications  function* 
As  a  consequence,  broad  information  exchange  can  be  realized  by  connecting 
these  machines  directly  to  digital  data  networks,  or  indirectly  through  a  data 
PABX,  as  shown  in  figure  1. 

2*2  VOICE,  TEXT  AND  PICTURE  INTEGRATION 

Wher  office  automation  makes  good  progress  and  various  kinds  of  advanced 
equipment  such  as  word  processors  and  office  computers  are  in  vide  use,  people 
will  want  information  exchange  to  be  as  natural  as  possible*    For  example,  it 
will  be  desirable  to  communicate  with  computers  using  voice  instead  of  keyed 
codes  from  a  keyboard  printer  and  to  communicate  using  voice,  texts  and 
pictures  simultaneously  through  digital  data  networks. 

To  realize  such  communication,  it  ic  necessary  to  transmit  voice  through 
digital  data  networks.    Also,  a  terminal  that  can  transmit  voice,  text  and 
pictures  is  required* 

3*  INTEGRATED  TERMINAL 
3*1  VOICE  TRANSMISSION 

In  ccnventionsd  telephone  networks,  voice  is  transmitted  in  analog  form 


[ith  1*  kHz  band  width  or  in  digital  PCM  form  with  56  or  6U  kbit/s  transmission 


rate-    For  voice  transmission  through  digital  data  networks,  digital  coding 
at  the  terminal  is  necessary.    Several  coding  methods  are  available(l) ,  such 
as  waveform  reconstruction  type  PCM  or  ADM  and  or  analysis-synthesis  type 
coding.    These  are  to  be  adopted  as  follows: 

(l)  High  rale  f(M  (56  to  6^  kbit/s)  is  suitable  for  public  data  networks 
because  of  its  easy  connection  with  conventional  telephone  networks  and  high 
speech  quality. 

(?)  Low  rate  PCM  (1*0  to  1*8  J^bit/s)  and    ADM  (l6  to  32  kbit/s)  are  suitable 
for  closed  Oi  priva^^e  data  netwrks  for  economic  coding. 

(3)  Analysis-synthesis  type  coding  (2.U  to  9-6  kbit/s)  are  suitable  for  long 
distance  transmission  in  closed  data  netx^orks  because  of  the  low  transmission 
rate* 

3.2  TEXT  TRANSMISSION 

Because  of  t^e  many  chinege  ideographs  (Kanji)  in  written  Japanese, 
facsimile  terminals  have  been  very  important  for  text  transmission  in.  Japan.x 
Nowadays,  word  processors  that  deal  with  Kanji  are  being  developed*  They 
have  x^ord  processing  functions  corresponding  to  those  of  English  word 
processors  or  tele^ex  terminals  with  communications  functions.    Kanji  x^ord. 
processors  have  following  features: 
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(l)  Input  :  keyboard 


About  8,000  characters  are  available. 

(2)  Output  :  CRT  display  or  dot  printer 

CRT  display  expresses  1,000  to  2,000  character /screen. 
Dot  printer  outputs  at  a  speed  of  20  to  ^0  character/s. 

-  (3)  Information  amount  or  transmission  rate 

CRT  display  :  2  to  U  kbyte/screen 
Dot  printer  :  ho  to  60  byte/s 

Characters  can  be  transmitted  one  after  another  as  key-in  proceeds  or 

can  be  transmitted  at  high  speed  after  a  text  is  stored  and  edited. 

3*3  PICTURE  TRANSMISSION 

In  Japan,  about  100,000  facsimile  terminals  are  in  service  for  text  or 
picture  transmission  through  a  conventional  analog  telephone  network.  Thanks 
to  the  progress  in.  facsimile  apparatus  technology,  digital  facsimiles  which 
digitise  ini^ormation  and  use  One  or  two  dimensional  coding  schemes  have  been 
developed  and  are  spreading  rapidly.    CCITT  studies  group  h  (ok)  facsimile 
following  group  3  io'^)  as  digital  facsimile(2).    The  features  of  Oh  facsimile 
are  considered  as  follows: 

(1)  High  level  data  link  control  (HDLC)  error  control  procedure  is  applied 
to  image  information  transmissioi^ 

(2)  Two  dimensional  coding  scheme  is  used. 

(3)  The  control  function  of  the  facilities  in  digital  switched  data  networks 
is  provided. 

This  Gk  facsimile  will  be  recommended  for  application  to  digital  data 
networks  and  will  play  an  important  role  in  office  automation*    The  amount  of 
information  transmitted  is  estimated  at  about  50  kbyte/sheet. 

Nowadays,  advanced  picture  transmission  terminals  that  use  CRT  displays 
and  light  pens  and  transmit  colored  pictures  drawn  on  the  screen  with  the 
light  pen  have  been  developed.    The  amount  of  information  is  estimated  at 
about  20  kbyte/screen*    This  kind  of  terminal  is  expected  for  picture 
transmission* 

Table  1  shows  the  information  transmission  featvires  of  voice,  text  anfi 
picture. 


3*h  VOICE/DATA  MIXED,  TRANSMISSION 


For  voice/text/picture  mixed  transmissiorit  there  are  tvo  kinds  methods: 
alternate  transmission  and  simultaneous  transmission.    The  former  is  easily 
realized  ty  switching  from  one  to  the  other  ty  manual  key  operation.  The 
latter  is  discussed  here.    Voice  transmission  through  digital  data  networks 
must  T^e  transmitted  at  speeds  less  than  h%  ktit/sCS),    Alternatives  are  as 
follows : 

(1)  Sharing  the  transmission  band  in  a  channel 

The  Mt  stealing  method  is  used  as  shown  in  figure  2(a).    The  example 
transmission  rate  is 

ho  kMt/s  Cfor  voice)  +  8  kbit/s  (for  data). 

If  PCM'is  applied*  5  bits  can  be  used  for  voice  coding.    Voice  quality 
under  this  condition  may  satisfy  the  required  level  because  of  end-to-end 
digital  one-link  transmission, 

(2)  Framing  voice 

Voice  is  coded  by  MM  technique  into  16  to  32  kbit/s  or  by  analysis- 
synthesis  technique  into  2.h  to  9,6  kbit/s*  and  the  digitized  voice  is  converted 
into  an  HDLC  frame  as  in  figure  2(b),    In  voice  communication*  about  50  to  60 
%  of  the  total  speech  period  is  silence.    Therefore,  data  frames  can  be 
inserted  in  the  silences*  and  eacb  channel  can  be  utilized  efficiently.  Data 
can  be  transmitted  aljnost  in  real  time*  though  it  must  wait  for  silence. 

This  type  of  terminal  caji  be  applied  to  both  circuit  switched  networks 
and  packet  switched  networks.    In  the  latter*  to  keep  voice  transparency*  the 
information  receiver  of  the  terminal  must  absorb  the  delay  variation*  which 
is  caused  by  store-and- forward  delay  in  the  network  in  addition  to  0 
insertion  for  HDLC  flag  discrimination. 

For  facsimile*  the  amount  of  information  transmitted  is  about  50  kbyte/ 
sheet-    This  is  too  much  to  be  transmitted  mi:ced  with  voice.    Therefore*  it 
is  necessary  to  dividt  the  information  into  blocks  and  then  to  mix  them  with 
voice.    The  block  length  should  be  short  for  voice  quality  but  long  for 
facsimile  information  transmissior  efficiency.    The  block  length  should  be 
determined  by  the  relation  between  the  required  voice  quality  and  transmission 
efficiency, 

h .  STRUCTURE  OF  EXPERIMENTAL  INTEGRATED  TERMINAL 

To  test  voice*  text  and  picture  mixed  transmission  of  an  Integrated 
terminal,  an  experimental  system  was  prepared  that  Integrated  a  voic^j 
transmitter  receiver*  keyboard  printer  for  text  transmission,  digital 
facsimile  terminal  for  picture  transmission*  and  CR!D^isplay  for  word 
processing.    The  structure  is  shown  in  figure  3^    The  features  of  the  terminal 
are'as  follows: 

\ 
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(a)  Voice  transmission  in  data  format  through  digital  data  networks 

(b)  Transmission  of  voice,  texts  and  pictures  in  real  time 
The  furctions  are  as  follows: 

(1)  Voice  signal  from  the  transmittex  is  coded  into  l6  kbit/s  ADM  digital 
forrttat  for  low  transmission  rate  and  economic  coding,  and  transferred 
periodically  to  Memory  (m)  by  Direct  Memory  Access  Circuit  (DMA)- 

(2)  The  text  and  picture  data  and  call  control  information  are  transferred  to 
Memory  (m)  through  Serial  l/O  Interface  (sio)  and  Parallel  l/O  Interface 
(PIO)- 

(3)  Voice  information  is  fetched  periodically  from  Memory  (M)*    Address  (A), 
Control  (c)  and  Header  (h)  are  attached  to  the  voice  information,  and  the 
information  is  transmitted  to  line  after  Flag  (f)  and  Frame  Check  Sequence 
(FCS)  are  added  via  the  HDLC  circuit*    Because  of  the  addition  of  A,C,H  and 
FOS,  the  information  is  sent  out  at  an  overspeed  of  2^  kbit/s.    In  the 
silences,  data  are  sent  out* 

(^)  It  is  connected  to  digital  data  networks  by  CCITT  X,21  interface  and  the 
information  is  transferred  in  the  form  of  a  6  +  2  envelope  at  a  speed  of  32 
kbit/s  in  the  networks. 

(5)  To  absorb  the  delay  variation,  the  terminal  stores  the  received 
information  in  Memory  (m)  and  fetches  it* 

(6)  Data  and  voice  information  fetched  from  Memory  (M)  are  distinguished  from 
each  other  by  Header  (h)*  Data  is  sent  to  the  object  device  and  voice  is  sent 
to  the  receiver  after  it  is  decoded* 

(7)  Retransmission  re(iuests  due  to  voice  transmission  errors  are  ignored  to 
keep  voice  transparency* 

5-  SWITCHING  FOR  ITin^:GRATED  TERMINALS 

The  above  integrated  teminal  handles  both  voice,  which  is  suited  to 
circuit  switched  networks,  and  data  such  as  texts  and  pictures,  which  are 
suited  to  packet  switched  networks*    Therefore,  it  is  desirable  for  the 
terminal  to  be  accessible  to  both  circuit  switched  data  networks  (CSDNs)  and 
packet  switched  data  networks  (PSDNs).    Thus,  a  hybrid  switching  system  that 
accommodates  the  integrated  terminals  and  can  access  both  networks  on  a  call 
by  call  basis  is  re<iuired*    Figure  1*  shows  an  example  of  such  a  hybrid 
switching  system.    The  features  of  the    switching  system  are  as  follows: 

(l)  All  channels  are  multiplexed  on  Super  Highway  (SHW)  and  circuit  switching 
is  performed  ^ith  Single  Stage  Time  Division  Switch  (TSW) ► 
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(2)  Inter-office  signalling  and  TSW  control  for  circuit  switching  are 
performed  hy  a  cluster  of  Microprocessors  (MPs)* 

(3)  Packets  are  sent  and  received  with  Signal  Sender/Receiver  (SS/SR)  which 
accesses  all  channels  on  SHW« 

(k)  Processing  for  packet  switching,  such  as  packet  assembly  and  disassembly, 
is  executed  hy  Central  Controller  (CC)* 

To  perform  l^ybrid  switching,  it  is  necessary  to  distinguish  circuit 
switched  calls  from  packet  switched  calls  on  a  call  lay  call  basis.  Integrated 
terminals  and  liybrid  switching  systems  will  be  included  in  Integrated  Services 
Digital  network  (ISDN)* 

6.  VARIETIES  OF  SERVICE  WITH  IHTEGRATED  TERMINALS 

The  following  services,  for  examples,  are  available  using  the  integrated 
terminals  described  in  Section  h\ 

(1)  Conversation  between  nan  and  computer  by  voice  through  digital  data 
networks* 

(2)  Teledlctating  by  voice  with  sitnultaneous  text  transmission* 

(3)  Conversation  between  tnan  and  computer  by  voice,  texts  and  pictures 
treuasmitted  in  real  time* 

These  applications  are  depicted  in  figixre  5* 

7.  SUMMARY 

An  integrated  terminal  which  can  transmit  voice,  texts  and  pictures  has 
been  proposed*  The  control  techniques  for  the  integrated  termined  were 
described  based  on  an  experimental  system*    Furthermore,  digital  data 
switching  for  the  terminals  and  their  varieties  of  service  were  discussed* 
Such  terminals  should  be  made  available  for  versatile  application  as  office 
automation  proceeds*  The  terminal  proposed  here  meets  this  nee<3* 
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FIGURE  5    SERVICE  VARIETIES  WITH  IHTEGRATED  TERMINALS 


V 


PROBLEMS  OF  INTEKMOPJCING  BETWEEN  VIDEOTEX*  FACSIMILE 
AUD  THL£TEX  SERVICES 


bv  y.  CHAUVEL*  p.  BOSICEL  and  A»  fOIGWET 

C  C  E  T  T 


ABSTRACT 


The  development  of  new  coiranunicacibn  services  (essentially  ViDEGTEXj 
FACSIMI1£  and  TELETEX)  has  recently  created  a  difficult  interworking  situa- 
tion ;  the  problem  appearc  both  as  solvable  and  extrentety  conplex  because 
esch  of  the  referenced  services  has  not  yet  been  utterly  settled.  An  alter- 
nate approach  is  proposed  in  this  paper  by  mean  of  an  integrated  graphic 
communication  service*  the  "facsitex'". 

Previous  to  entorii'tg  the  central  debate  about  interworltingt  it  is 
of  first  importance  to  recall^  with  as  much  accuiacy  as  possible,  the  scope 
and  main  features  of  each  service*  on  the  basis  of  available  documents  from 
standardization  bodies^  industry  or  administration  laboratories. 

FACSIMILE  SERVICE 

The  facsimile  service  offers  distant  and  faithful  reproduction  of  an 
original  document  by  use  of  teleconsnunication  network  or  links  ;  telephone 
lines  are  maintv  used»  which  gives  a  point  to  point  service  ;  diffusion 
networks  are  well  adapted  to  multipoint  delivery. 

Structure  of  transmitted  infon.iation  : 

The  coding  is  independant  of  the  nature  of  the  do  cument  analysed, 
whether  it  is  hand  written  natter*  type  written  text  or  synoptics.  The 
system  works  on  a  dot  by  dot  basis  which  enables  it  to  handle  any  kind  of 
pictorial  information  limited  only  by  the  spatial  bandwith  (size  of  ole- 
rifintary  dot) . 


Terminal  groups  : 

Three  ^:roup.Q  of  facsimile  terminals  have  been  standardized  by  CCITT 
(COM  XIV)  to  bo  used  on  telephone  networks  : 


Group  1  -  terminals  allow  transmission  of  a  DIM  AA  document  in  six 
minutes.  There  is  a  poor  compatibility  between  existing  terminals  of  this 
group  due  to  late  standardization.  The  major  part  of  today  operational 
devices  belong  to  this  group. 


For  group  2  -  terminals,  transmission  time  has  been  reduced  to  3  mi- 
nutes ;  terminals  have  been  available  for  several  years  ;  maity  European 
administrations  are  starting  a  public  service  named  Telefax  defined  hy  CEPT 
(European  t^onmission  for  Post  and  Teleconmunications)  and  based  on  this 
group. 

Group  ]  et  2  -  make  use  of  analogical  concept  ;  on  the  contrary  new 
group  3  defines  digital  devices  transmitting  a  Dl14       document  in  an  aye- 
rage  time  of  one  minute  ;  the  transmission  time  depends  on  the  real  amount 
of  information  in  the  document,  by  use  of  a  coding  scheir;^  to  reduce  redun- 
dancy. 

The  French  Telecommunication  Administration  is  now  supporting  tlie 
developement  of  a  low  cost  (^400)  terminal  on  the  basis  of  group  3  spe- 
cification and  intended  to  large  scale  use  CCITT  COK  XlV  has  starded 
working  oi\  the  definition  of  a  group  4  terminal  adapted  to  data  network. 

Beside  the  common  ;^oint  to  point  transmission  we  can  imagine  system 
configurations  oriented  to  broadcast  applications.  Some  experiments  have 
been  run  at  the  CCETT  taking  advantage  of  the  existing  piDON  network  (Data 
broadcasting  network)*  Ue  have  demonstated  the  feasability  of  system 
simultaneously  delivering  to  numerous  terminals  a  copy  of  a  document 
analysed  at  one  emitting  point,  using  either  on  the  air  or  cable  broadcast 
network. 


1  .2    TELETEX  SERVICE 

Teletex  service  offering  automatic  transmission  of  texts  is  under 
development  in  numerous  countries*  The  service  includes  facilities  for  the 
editing  of  the  docume^its,  transmission,  and  intends  to  provide  the  receiving 
subscriber  with  p  document  that  is  nearly  identical  with  that  produced  by 
the  sending  subscriber  terminal  as  for  as  its  contents,  layout  and  format 
are  concerned  (O* 

Terminal  characteristies 

Teletex  ij  memory  to  memory  taxt  transmission  service  vhich  allows 
trans  port  of  documents  structured  in  pages  of  standard  format  (iSO 
A4L  or  North  AEerican) .  The  subscriber  equipment  (fig.  t)  has  four  opera- 
tional modes  !  local  editing,  sending,  receiving,  printing. 

Local  editing 

usual  text  editing  facilities  ave  offered  :  insertion,  deletion, 
movii^  of  characters,  justification,  tabulation*  paragraphe-mixing,  etc.* 

Sending 

the  transmission  uses  a  2400b/s  data  rate. 
Receiving 

automatic  receving  is  possible  without  disturbing  local  operations 
[>rovided  a  sufficent  memory  is  available.  The  procedure  for  sending  and 
receiving  is  studied  in  COM  Vlll. 

(O  terms  of  the  draft  recommendation  Fx. 
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Printing  of  the  document  is  under  local  con trol 'athough  real  time 
printing (without  temporary  storage  in  the  memory)  is  not  excluded. 


Soft  display 


Figure  1 
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Network  aspects 

The  Teletex  service  will  use  various  networks  for  the  transport  func- 
tion (data-networkSj  telephone-networks).  This  fact  points  out  the  need  for 
a  network  independant  interface*  (see  fig.  2)  the  definition  of  which 
implies  to  make  a  clear  distinction  between  transport  functions  and  specific 
service  fonctions. 

Standardization  aspects 

Important  work  is  currently  carried  out  at  an  international  level 
namely  CCITT  and  ISO-  recommandarions  are  under  elaboration  at  CCITT^  i.e. 
recommendation  Sc  Concerning  terminal  aspects  and  recommendation  Sd  for 
control  procedures  and  Fx  for  service  specification. 


Figure  2 


Nil 


Terminal  control  procedure 


r- 


adap  ta  t  ion 
functions 


X2I 


X25 


PSTN 


2F-25 


-4- 


•3    THE  VIDEOTEX  SERVICE 

Civing  a.  comprehensive  definition  of  the  Videotex  service  is  an  uneasy 
task  due  to  the  wide  range  of  features  offered  by  the  vfirious  proposed 
systems  for  that  service.  Terminology  itself  has  not  yet  been  agreed  upon, 

CCITT  has  decided  to  temporarily  reference  as  "Videotex"  a  service  the 
scope  of  which  is  defined  in  the  following  terms  : 

"The  basic  ,facility  provided  is  the  retrieval  of  infonnatio.i  by  a  dia- 
logue with  a  database.  The  service  is  intended  to  provide  the  facility  for 
the  general  public  as  well  as  specialist  users  and  should  therefore  be  a 
comproinise  between  service  quality  and  simplicity  in  on  the  one  hand  and 
economic  implementation  on  the  other  hand.  It  is  based  on  public  networks 
andus^s  standard  television  receivers  suitably  modified  or  supplemented  as 
die  terminal  equipment,  although  the  use  of  ether  equipment  is  not  excluded, 
"The  Videotex  service  would  nori,ially  also  provide  facilitie^i  for  the  creation 
and  maintenance  of  the  data  bases*', 

*    We  shall  not  mention  here  the  paragraph  describing  optional  facilities 
which  make  Videotex  a  widely  open  service. 

The  characteristic  feature  seems  to  be  that  the  display  of  information 
is  based  on  a  television  receiver  and  the  pictures  are  essentially  still 
pictures  although  Some  kind  of  animation  is  not  explicitly  excluded. 

According  to  the  various  systems,  the  information  is  essentially  text 
oriented  with  somt;  opening  to  graphic  through  low  resolution  mode  (the  so 
called  mosaic  or  semi^graphic  mode)  or  dynamically  redefinable  character 
sets  (DRCS) ,  This  is  the  present  state  of,  for  instance,  the  IIC  Viewdata, 
French  Antiope- Titan  systems.  Some  new  systems  such  as  Telidon  (Canada  CRC) 
or  Captains  (Japan  KDD)  offer  from  the  start  more  elaborate     .ctorial  modes 
know  as  geometric  and  photographic.  Some  marketing  work  has  ^o  be  done  to 
give  information  about  the  opportunity  of  introducing  tJjese  elaborate 
piccoriat  facilities  considering  the  extra  cost  resulting  for  the  terminal. 

On  the  other  hand,  the  same  type  of  systems  exist  usin^  broadcasting 
networks,  CCIR  and  EBU  reference  them  temporarily  as  '^Telete^ct",  It  is 
obvious  that  the  most  part  of  the  terminals  associated  with  Telete^ct  and 
Videotex  are  common  (in  fact  everything  but  the  modem).  So  that  we  shall  in 
this  paper  use  the  terms  interactive  Videote^c  and  broadcast  Videote^c  for 
respectively  Videotex  and  Teletext,  which  fits  better  with  our  philosophy 
of  these  systems^  Consequently  in  the  following,  "videote^c"  alone  will 
cover  the  two  types  of  service,  inde;^endently  ran  the  network. 

Standardization  : 

Draft  recommendations  are  in  an  advanced  step  of  elaboration  in  COM  I 
(<!raft  recommendation  Fb)  and  in  COM  VIII  (draft  recommendation  Sx)  ►  These 
drafts  seem  to  be  in  position  to  berome  final  recommendations  at  1980 
plenary  meeting  of  CCITT,  In  the  broadcast  field,  a  lot  of  work  has  been 
done  at  a  European  level  (KBU  CTI)  resulting  in  5  contributions  to  CCIR,  At 
CCIR  itself,  the  where  COM  XI  handles  the  problem,  a  special  group  (CT3) 
has  been  created. 
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To  insure  coord in^at ion  betue^^n  broadcast  and  int f^ract ive  versions, 
CCITT  and  CCIR  have  lately  created  a  mixed  working  party  (KYOTO  1979). 


INIERWORKING  OF  SYSTEMS 


r 


The  main  objective  is  always  in  the  end,  for  all  the  services  conside- 
red, to  provide  the  subscriber  with  a  pictorial  representation  recreated 
from  the  flow  of  data  received. 

Without  minimising  tUe  problem  related  to  transmission^  contmunication 
procedure  or  information  coding  technique,        is  obvious  that  the  display 
function  is  the  fundamental  one  for  a  service  and,  consequently,  inteiwor- 
king  between  two  services  does  not  make  sense  unless  this  function  is 
supported  with  only  limited  degradation. 

Display  standards  of  the  three  services  in  tlieir  present  state  of 
specification  are  summarised  in  table  ), 

Let  us  notice  that  facsimile  standard  is  far  leading  if  the  comparison 
criterion  is  the  number  of  addressable  dots  ;  Videotex  standard  offers 
specific  supplementary  features  (colours,  flashing,  conceal). 

Case  by  case  approach 

Table  2  presents  twelve  possible  configurations  occuring  when  trying 
to  use  a  particular  s<.rvice  with  a  particular  terminal,  with  consideration 
to  the  following  parameters  : 

-  type  of  neiwork  (broadcast  or  interactive) 

-  receiving  or  sending  function. 

For  each  configuration  we  note  the  main  difficulties  encountered  if 
any,  using  table  1  in  reference  as  far  as  display  is  concerned, 

i  configurations  (beside  of  course  the  natural  ones  appearing  on  the 
diagonal  of  table  2)  seem  of  some  interest  and  need  complementary  observa- 
tions : 


a)  Videotex  service  to  Teletex  terminal  ; 

This  situation  potentially  allows,  in  a  professional  environment, 
constitution  of  hard  documents  from  Videotex  data  bases. 

If  the  broadcast  network  is  used,  where  no  interactive  process  is  pos- 
sible, the  terminal  has  to  face  alone  the  adaptation  problems  :  semi- 
graphic  drawings  must  be  abandoned,  reverse  background  and  flashing  could 
be  ignored  or  interpreted  as  underlining  ;  background  colours,  foreground 
colours  and  variable  sizes  of  characters  can  b^  ignored  without  introducing 
unbearable  degradation  ;  alphabetic  information  will  be  perfectly  displayed 
as  far  as  CCITT  maintains  the  same  (GO,  G2)  couple  for  both  services.  The 
display  of  a  Videotex  page  (AO  by  21  to  25)  uses  only  about  one  fourth  of  a 
Teletex  page  surface  ;  some  lir^ited  software  implementation  at  local  level 
could  allow  the  packing  of  four  Videotex  pages  on  a  single  ISO  AA  sheet  of 
paper. 
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In  an  interactive  environment,  the  data  base  and  the  network  can  iden- 
Lify  the  terminal  category  so  that  the  adaptation  task  could  be  shared. 

b)  Videotex  service  to  facsimile  terminal 

This  case  is  roughly  the  same  a?  the  previous  one»  but  this  time  semi- 
graphic  interpretation  is  not  a  problem.  The  high  spatial  resolution  of 
facsimile  makes  it  possible  to  convert  colours  into  grey  scale*  using  va- 
riable dot  density  ;  of  course  a  certain  amount  of  software,  a  suitable 
character  generator  and  a  control  keypad  must  be  aaded  to  the  terminal- 

c)  Teletex  service  to  Videotex  terminal 

A  Videotex  terminal  may  act  as  a  convenient  device  for  information  re-- 
crieval  from  Teletex  data  bases  ;  the  user  has  to  cope  with  vertical  roll 
up  and  the  folding  of  long  rows  ;  besides,  the  local  memory  needed  to  store 
a  Teletex  page  implies  a  multi  page  Videotex  decoder  (probably  major  part 
of  the  existing  decoders). 

d)  Teletex  service  to  facsimile  terminal 

The  display  formats  are  identical  :  again  a  character  generator  and  a 
proper  local  memory  must  be  added  to  the  facsimile  terminal.  This  configura- 
tion is  a  signifir.ant  one  ;  it  appears  as  a  first  step  toward  an  integrated 
graphic  conmiunication  service  taking  advantage  both  of  transmission  efficency 
and  facilities  of  Teletex  standards  and  of  pictorial  capability  of  facsimile 
standard. 

e)  Future 

Table  2  has  been  set  up  by  reference  to  present  state  x>f  specifications. 
The  comment   'future"  has  been  used  for  configurations  that  will  not  make 
sense  until  some  extensions  are  introduced  ;  for  instance  in  the  Videotex 
area»  information  transport  from  subscriber  to  data  base  on  a  larger  scale 
than  the  already  implemented  "letter  box"  facility. 

Procedure  aspects  0 

The  interworking  problems  corresponding  to  relevaiH^onf igurations  are 
taken  into  consideration  by  CCITT  specially  at  the  coinnunzcation  procedure 
level.  The  variou:>  recommendations  are  not  being  elaborated  independantly  ; 
seve*"::!  inteicummission  working  parties  have  been  constitued  with  delegates 
from  commissions  VII  (data  networks)*  VIII  (terminal  aspects  for  telex» 
Teletex  and  Videotex)  and  XIV  (facsimile).  A  common  procedure  structure  can 
be  expected  from  these  important  efforts*  specially  under  leading  action  of 
the  Teletex  group.  The  fundamental  difficulty  come?  from  the  extraordinary 
fast  improvements  of  technology,  generating  a  permanent  temptation  to 
introduce  new  features  ^t  each  service  level,  while  standardization  is  a 
slow  and  hard  process* 
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3  SERVICE  EXT£>JS10?JS  AriP  THE  FACSITEX  APP^XOACH 
3- 1  EXTENSIONS 


Each  of  Che  nominal  services  we  consider^  as  defined  in  part  1,  will 
step  by  step  tend  to  enlarge  the  range  of  facilities  offered  to  its  suhscri- 
bers»  using  the  basic  specification  as  a  starting  point. 


-  a  hard  copy  unit  will  often  be  connected  to  the  Videotex  tennina  1  5) 
sophisticated  graphic  capab i 1  it ies ^  the  feasability  of  which  has^ 
been  demonstrated  by  the  Canadian  Telidon  or  the  French  "Teledess in" 
systems^  are  likely  to  become  standard  features  of  the  Videotex 
within  the  aext  five  years, 

-  on  the  other  hant*,  facsimile  systems  will  enhance  in  a  si^jnificant 
way  the  service  quality  by  use  of  a  character  mode  concurrently  with 
the  dot  mode.  The  amount  of  data  transmitted  (or  of  local  memory  for 
storage)  will  be  reduced  by  a  factor  of  10  typewritten  te^ts^  this 
class  of  documents  representing  90  %  of  the  information  transmitted 
by  facsimile  services  ;  furthermore^  local  generation  of  characters* 
consequence  of  the  character  mode  improves  considerably  the  quality 
of  the  printed  text  (see  figure  4), 

Syn.etrical ly  nobody  will  be  surprised  when  the  Teletext  service 
introduces,  first  as  m  optional  function,  a  local  switching  to  graphic 
mode  ;  the  development  of  Teletext  data  bases  can  also  be  forseen  by  reason- 
able extrapolation  from  the  memory  to  memory  transfer  concept  which  is  a 
fundamental  for  Teletext  system. 

All  the  trends  quoted  above  seem  to  lead  rapidly  to  a  situation  where  the 
potential  subscriber  will  have  some  trouble  to  understand  which  service 
fits  his  need  best.   In  other  words,  we  are  converging  to  "equivalent''  ser^ 
vices  each  f^jnction  being  supported  by  each  service  but  possibly  at  diffe^ 
rent  levels.  We  might  observe,  for  each  service,  a  fast  swelling  of  the  fa^ 
cility  lists  and  in  the  same  time  a  translation  process  between  the  so 
called  "private  use",  "recognized",  "optional  standardized"  and  "basic 
standardized**  function-classes,  from  the  first  ^^uoted  to  the  last.  In  this 
unsettled  context,  the  efforts  to  maintain  compatibility  and  to  allow 
interworking  may  be  unsuccessful. 


3.2    MULTINETWORK  SKRVICKS 

Beside  tfiteractive  data  or  telephone  networks,  the  concept  of  data 
broadcasting  network  (f)HS^   is  moving  forwr,rd  spcrially  in  rvench  where  such 
a  network  called  DIDON  is  already  in  opor^ition,  the  main  ciiarac terist ics  of 
DIDON  are  ; 


The  introduction  of  numerous  new  features  is  already  in  progress  ; 


-  the  load  of         nttwork    s  totally  independent  of  the  quantity  of 
^ubsc  r ibors , 
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-  all  Che  subscribers  can  he  reached  simultaneously, 

-  it  has  been  set  up  with  very  little  investment  on  the  basis  of  the 
existing  terrestrial  Television  netvork  (it  can  also  work  on  satel 
li tes) , 

Important  companies,  widely  scattered  over  the  country  (or  on  a  larger 
^cate  with  satellites),  wiiich  have  a  lot  of  information  to  broadcast  from 
ctTtral  boards  will  find  broadcast  networks  an  attractive  complement  to 
interactive  networks. 

All  these  have  led  us  to  a  new  global  approach  of  an  integrated  graphic 
communication  service  that  we  call  "Facsite:i"  (contraction  of  "facsimile" 
and  *'Telete:{"  although  it  makes  use  of  concepts  not  included  in  these  two 
services) , 


FUNDAMENTAL  GUIDELINES  FOR  FACSITEX  SPECIFICATION 

.  Any  relevcnt  network  can  be  used  (broadcast  and  interactive) 

.  Message  coding  must  be  terminal-independent  (as  much  as  possible) 

.  Facsitex  must  avoid  running  against  habits^  specially  regarding 
pictorial  personif icat ''^n  common  in  commercial  correspondance^ 

.  Optimal  coding  is  systematically  searched  for  on  a  local  basis  (i,e, 
inside  a  page^  in  opposition  to  the  common  philosophy  consisting  in 
switching  from  one  coding  scheme  to  another  at  sess-:on  level  or  at 
least  at  page  level,  this  is  the  key-point  in  the  facsitex  concept 
and  development.  We  chink  that»  at  present  jaosc  part  of  the  documen- 
tation matter  is  not  handled  ele -tronically  because  the  amount 
of  memory  needed  is  figured  having  in  mind  facsimile  coding  efficien- 
cy (ail  average  of  250,000bits  per  page)  ;  Facsitex  efficiency  will 
make  things  different. 

Let  us  examine  a  simplified  saanpling  of  the  documents  commonly  exchan- 
ged in  the  professionnal  environment  ;  commercial  letter  it  usually  consists 
in  :  a  typewritten  text  of  about  500  characters,  eventually  in  different 
character  fonts  ;  this  is  well  covered  by  Teletex  coding  techniques  ;  DRCS 
(Dynamically  Redefinable  Character  Sets)  may  be  an  appropriate  method  for 
digital  description  and  transmission  of  unusual  character  fonts. 

*'Logo"  and  identification  field  of  the  company  ; 

We  observe  that  the  identification  field  (Telex  number.  Telephone 
number*  full  address,  etc,,,)  appears  most  of  the  time  in  small  size  charac- 
ters. An  ASCII  like  coding  Is  still  possible  by  use  of  scaling  factors. 
This  feature  does  exist  in  sintple  implementation  in  UK  Videotex  (2  sizes) 
or  French  Videotex,  (^  sizes)  ;  it  can  be  generalized  as  in  Telidon  or 
through  control  functions  such  as  GSM  (Graphic  Size  Modification)  or  GSR 
(Graphic  Size  Rendition)  as  proposed  by  ISO  6429  (character  imaging  devices). 
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The  "Logo"  portion  is  by  essence 
often  limited  (in  surface)  to  about  1 
technique  is  used,  it  should  not  resu 
the  logos  are  sometimes  attractively 
is  common  in  Videotex  ;  this  feature 
or  facsimile  due  to  present  printing 
in  this  field  (ink  projection  devices 
introduce  colour  coding  at  data^base 
acceptable  degradation  in  the  nearest 


fully  graphic  ;  fortunately  it  is 
/lOO  of  the  page  so  that  whatever 
It  in  more  than  5000  bits  of  coding  ; 
coloured.  Coloure  information  coding 
has  not  yet  been  mentioned  in  Teletex 
technology  limitations  ;  recent  work 
,  for  instance)  has  encouraged  us  to 
level  (a  grey  scale  rendition  being  an 

future) . 


Signatures  :  very  efficient  coding  schemes  have  been  studied  specifically 
for  hand  writing,  as  the  one  used  for  the  ''Teledess  in"  system 
in  French. 

Invoices      :  as  compared  to  other  commercial  letters,  invoices  show  the 

pecularity  of  using  a  large  amount  of  horizontal  or  vertical. 
Solid  or  dashed  separation  lines  of  frames.  These  elements 
must  be  coded  with  geometric  primitives  such  as  LIH  or  ARKA 
from  the  PDI  of  (Picture  Description  Instruction)  as  used 
in    Te 1 idon  . 

Technical  reports  :  beside  text,  reporting  often  requires  the  help  of 

drawings,  tables  or  synoptics,  in  which  we  find  geo>r»e- 
tric  elements  to  be  coded  with  PDIs  -  like  geometric 
primitives  and  annotations  at  various  angles  ;  writting 
at  different  angular  directions,  although  not  included 
in  PDIs  is  a  common  feature  in  plotting  oriented  pac- 
kages and  it  can  be  easily  implemented  as  far  as  digi- 
tal character  generators  are  available. 

Photographs  are  often  joined  to  reports,  usually  in 
a  quarter  of  page  or  half  a  page  format.  Neither  fac- 
simile run  lenght  coding,  nor  PDIs  POINT  instruction 
seem  to  reach  optimality  in  this  particular  case.  Th3 
best  methods  could  probably  come  from  digital  TV  coding 
g  research  where  sophisticated  schemes  such  as  those 

using  Fourier  or  Hadamar  transforms  are  beeing  studied. 

A  statistical  evaluation  (on  a  small  but  meaninful  sampling  of  current 
documents)  has  resulted  in  an  average  of  20k  bits  per  page. 

Horewer,.  local  optimization  is  worthwhile  i and  only  if  the  switching 
control  function  between  the  different  coding  m-:thods  does  not  bring  a  si- 
gnificant overhead,  in  the  Videotex  area,  where  the  coding  philosophy  has 
been  directly  derived  from  the  character  oriented  ISO  646  and  ISO  2022 
standards,  multiplexing  flo'^s  of  different  nature  is  performed  by  somelines 
three  and  even  four  character  escape  sequences,  which  is  at  least  heavy. 

Therefore  we  are  convinced  that  multiplexinfj  numerous  data  flows, 
consequence  of  local  optimization,  is  of  interest  only  if  it  is  supported 
by  a  powerful  and  flexible  end  to  end  procedure  in  a  packet  switching 
phi losophy  ^ 
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System  implementation 

Optimal  coding  generation  may  be  obtained  in  two  way  : 

1)  From  a  «locument  (on  paper)  already  produced  somewhere  else^  by  an 
automatic  identification  process  ;  the  associated  sophisticated 
techniques^  if  nearly  mature  for  character  recognition  (OCR)  are 
not  readily  exploitable  for  geometric  primitives  identification. 

2)  by  generating  the  document  and  corresponding  codes  in  the  same  time 
we  then  need  the  following  devices  : 

for  text  ;  keyboard  +  CRT  (Teletex  like  terminal) 

for  signature    :  electronic  writing  tablet. 

for  Synoptics    :  CRT  with  light  pen  and  graphic  software  package. 

for  photographs:  facsimile  terminal  or  camera  with  sampling 
electronics. 

The  operator  has  to  check  the  lay  out  of  the  final  document  composed 
from  the  different  pieces  eventually  produced  apart  from  each  other.  A  high 
resolution  soft  display  device  is  desirable  for  this  function.  Several 
possibilities  (1728  (H)  x  1200  (V) *  1728  (H)  x  2400  (V)*  or  2400  (H)  x  2400 
(V))  are  under  Subjective  evaluation. 

The  technical  implementation  of  the  System  dQ€*s  not  raise  any  fundamen- 
tal problem^  never  the  less  the  acceptability^  by  a  secretary  for  instance^ 
of  a  system  making  intensive  use  of  intelligent  terminals  has  to  be  demons- 
trated. 


Insertion  of  the  service 

Insertion  of  the  Facsitex  in  the  teletex^  facsimile  and  Videotex  envi- 
ronment is  easy.  After  the  first  steps  of  the  communication  procedure  (ser- 
vice identif ication^  terminal  identif ication^  option  negociation)  the  Fac- 
sitex terminal  will^  if  necessary^  simulate  a  Teletex^  Videotex  or  facsimile 
terminal  according  to  the  other  end  identity*  by  simple  translation  of  the 
''intelligent"  code  (See  figure  3). 

Our  approach  leading  to  a  global  graphic  communication  service*  the 
Facsitex*  as  shortly  described  in  this  paper*  may  appear  somewhat 
futiristic.  Nevertheless*  we  expect  that  the  prototype  system  under 
development  in  the  CCETT  labs  will  bring  important  information  in  the 
field  of  acceptability*  amount  of  software  necess£try*  improvement  in 
tenn  of  access  tim*^  to  a  document*  reduction  of  data  base  volume* 
etc. . . 
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Table  I 
DISPLAY  STANDARDS 


Videotex 

Facsimile 

Teletex 

^  Features  ^^"^^^^^^ 

S'jructure 

Character 

dot 

Character  ' 

Display  format 

TV  screen 
4  to  3  ratio 

ISO  A4  and 
American 
215  X  297  mm 

ISO  A4  and 
American 
215  X  297  mm 

Number  of  dots 

Roughly 

400x(250  or  210) 
(oot  standardized^ 

J728X  1143 
228M 

Number  of  characters 
per  leaf 

25 

40  X  24 
21 

77  X  56 

Alphabetic 
Extensions 

Setni-graphic 
+  D  R  C  S 

Several 

Character 

fonts 

Colours 

6  colours 

B  a  W 

B  a  W 

Other 
features 

Double  high*  wide 
revue  background 
plashing,  conceal, 
boxing 

Comments 

Anisotropie 
dot  8  dots/mm 
horizontal 
3.85  or  7.7 
vertical 
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Table  2 

INTERWORKING  CONFIGURATIONS 


SERVICE 
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meaningless 


character  generator 
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colours 
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meaningless 


character  generator 
page  memory 


0,K, 


X  indicate  impossibility. 
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services  Facsitex  interval 

coding 


to  facsimile 
servico 


static  characters 
portion 


dynamic  characters 
portion  (DRCS) 


handwritten  class 
portion 


geometric  cla^s 
portion 


photographic  class 
portion 


1 


translator 


to  facsitex  service 
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FACSIMILE  QUALITY 

FACSITEX  QUALITY 

/ 

the  facilit:^  of  fAcsimlc 

to  the  facility  of  facsimile 

kised  to  p^rfotm  a  raster  scan  ovet 
f  print  density  on  r  ^  documef;t 
analogous  electri^^l  video  signal* 
artier^  which  is  transmitted  to  a 
cabl«  conmunications  link* 

caused  to  perform  a  raster  scan  over 
of  print  density  on  the  documen*" 
an  analogous  electrical  video  signal, 

A   rAT*T*T  flT*       wti4        is  tT*Aiisni1  tt'ed   to  a 

or  cable  communication  link. 

lation  reconstructs  the  video 
tie  density  of  print  produced  by  a 
anninjs  in  a  raster  scan  synchronised 
nal.    As  a  result^  a.facsinile 

:^uced+  \ 

iodulation  reconstructs  the  video 

e  the  density  of  print  produced  by  a 

scanning  in  a  raster  scan  synchronised 

rminal.  As  a  result,  a  facsimile 

produced. 

^  r&c\lity  in  your  orgflnisation. 

this  facility  in  your  organisation. 

Yours  sinctrely^ 

yours  sincerely. 

P*J,  CROSS  ^ 
Group  Leader  -  Facsimile  Rctearcb 

P,  J,  CROSS 

Group  Iieader  -  Facsimile  Researcfi 
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Figure  5 
VIDEOTEX  -  HARDCOPY  EXAMPLES 
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Transport  Service  Standardization  Issues 
In  Open  Systems  Interconnection 
I*  H*  Cunningham 
Bell-Northern  Research 
Ottawa*  Canada 


Abstract 


In  1978*  the  subcommittee  on  Open  Systems  Interconnection  within  the 
International  Standards  Organization  commenced  the  development  of  an 
architectural  reference  model  that  would  serve  as  the  basis  for  future 
development  of  protocol  standards  to  permit  communications  among  distributed 
heterogeneous  computers  and  termincils*    The  Consultative  Committee  for 
International  Telephone  (t  Telegraph  (CCITT)  also  started  a  similar  effort  in  the 
same  year  with  the  objective  of  ensuring  an  orderly  evolution  of  CCITT 
Recommendations  for  applications  and  services*    This  paper  gives  a  brief  review 
of  some  of  the  architectural  concepts  that  are  the  basis  for  the  respective 
reference  models*    The  paper  then  describes  and  comments  on  some  of  the  major 
unresolved  issues  associated  with  the  lower  layers  of  the  model* 


1.  INTRODUCTION 


For  a  number  of  years*  articles  have  been  written  describing  and  forecasting  the 
increased  use  of  computers  to  perform  functions  that  directly  benefit  the 
general  public*    A  large  category  of  these  uses  can  be  clast^lficd  as  distributed 
applications  where  elements  of  the  data  entry*  processing  and  storage  are  in 
different  locations*    Even  now*  distributed  processing  within  organizations  or 
companies  is  being  heralded  as  the  trend  to  follow*    The  next  step  will  see  the 
use  of  distributed  information  systems  that  require  the  transfer  of  information 
across  company  or  organizational  boundaries*    Exj^mples  of  two  frequently 
discussed  applications  that  require  inter-'organizdtional  data  communications  are 
electronic  mail  and  EFT* 

A  key  aspect  of  all  distrlouted  systems  is  that  a  set  of  agreed  procedures 
(i.e*  protocols)  are  used  to  convey  information  between  applications  in 
different  systems*    To  date*  protocols  to  support  particular  applications  have 
either  been  defined  by  task  oriented  groups  (e*g*  ARPANET*  SWIFT*  SITA)  or  by 
Individual  computer  manufacturers  who  in  turn  provide  them  to  their  customers 
for  implementing  systems*    These  protocols  are  usually  able  to  meet  the  needs  of 
the  various  applications  that  have  been  considered  to  date,  but  they  lack  the 
generality  to  solve  some  of  the  future  distributed  applications* 

If  the  next  step*  irter-organizational*  ubiquitous  data  communications  is  to  be 
realized*  then  a  set  of  commonly  agreed  upon  protocols  must  be  defined  and 
implemented*    Without  these  agreements*  8ome  vrf  the  products  and  services 
proposed  for  the  future  will  never  con;je  to  trarket.     This  is  a  situation  where 
the  lack  of  standards  will  impede  tnrrvarion  by  creating  a  set  of  underlying 
technological  blocks  thai  eacb  pj^crAiri  in.rlemcnlator  of  a  n^w  service  would 
need  to  overcome* 
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The  Importance  of  standards  has  long  been  realized.    For  example*  the 
International  Standards  Organization  (iSO)  has  developed  a  High  Level  Data  Link 
Control  Procedure  (HDLC)  and  CCITT  has  defined  Interface  Recommendations  for 
circuit  and  packet  switching  networks  (X*21  and  X* 25  respectively)*    While  the 
standards  effort  was  progressing*  there  was  a  concern  that  specific  standards 
were  being  developed  by  different  groups  without  a  single  common  view  of  the 
overall  structure  or  what  was  or  should  be  the  relationship  between  these 
various  r,ew  standards  (6*g*  complementary  or  competitive)*    There  was  clearly  a 
need  to  develop  a  mechanism  for  co-ordinating  these  efforts* 

ISO  created  a  new  subcommittee  entitled  Open  Systems  Interconnection  and  CCITT 
Study  Group  VII  appointed  a  Rapporteur  to  examine  a  similar  problem  with  a  view 
to  coordinating  work  within  CCITT^    In  essence*  both  groups  have  a  charter  to 
develop  an  overall  reference  model  that  will  set  forth  architectural  principles 
and  then  propose  a  specific  model  that  will  a)  partition  the  solution  so  that 
different  groups  can  work  in  parallel  with  minimal  conflict  or  overlap  and  b) 
Identify  the  role  of  existing  standards  and  specific  portions  of  the  model  for 
which  new  protocol  standards  should  be  defined*    To  ensure  that  only  one 
reference  model  Is  produced*  there  Is  a  need  to  align  the  output  of  ISO  and 
CCITT  work  and  to  this  end  a  number  of  participants.  Including  the  author,  are 
active  In  both  groups* 

The  latest  version  of  the  ISO  reference  model  is  described  in  document 
ISO/TC97/SC16  N227  (ll,  which  was  produced  at  the  last  SC16  meeting  held  in 
London  in  June  1979*    The  latest  CCITT  reference  model  Is  contained  In  Annex  1 
of  {2]*    For  further  background*  the  reader  Is  referred  to  [3]* 

Section  2  of  this  paper  reviews  souie  of  the  architectural  principles  underlying 
the  parti**  '>nlng  of  the  solution  defined  by  the  reference  model*  FolJowlng 
this,  the  portions  of  the  reference  model  that  pertain  to  basic  inter^process 
communication  between  processes  Indifferent  (or  the  same)  systems  are  examined* 
Of  particular  concern  Is  that  contrary  to  Initial  Indications*  the  ISO  model 
does  not  take  advantage  of  Recommendation  X*25  virtual  circuit  services* 
Section  ^  reviews  the  current  standardization  status  and  the  prospects  for 
completing  an  agreed  upon  reference  model* 


2.    ARCHITECTURAL  PRIN'CIPLES 

Three  basic  architectural  notions  upon  which  all  other  concepts  are  developed 
are  entities  ^  protocols  ^  and  functions*    An  entity  Is  a  logical  object  that 
performs  functions  In  cooperation  with  other  entitles  to  achieve  some  specific 
objective*    Protocols  are  the  means  by  which  entitles  in  different  systems 
communicate  and  coordinate  their  operations* 

To  avoid  developing  complex  all-encompasslng  functional  protocols  for  every  new 
application,  two  additional  concepts  ( layering  and  layer  services)  are  used  to 
partition  the  solution  Into  manageable  units  and  permit  the  orderly  evolution  of 
standards*    The  notion  of  layer  1"  analogous  to  information  hiding  or  nested 
subroutines*  in  that  a  service  Is  provided  without  knowledge  of  how  it  was 
performed*    The  layers  are  defined  as  an  ordered  set  with  each  layer  defined  by 
the  service  It  provides*    More  exactly,  entitles^  which  exist  In  each  layer^  use 
the  services  of  the  layer  below  plus  their  own  functionality  to  provide  enhanced 
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services  to  the  layer  above*  In  addition^  associated  with  each  layer  are 
entitles  that  cooperate  using  their  respective  peer  protocols* 


Both  the  ISO  and  CCITT  reference  models  currently  have  tne  same  seven  layers 
though  the  services  and  functionality  assigned  to  them  differ  In  some  Important 
aspects  which  will  be  described  later*    Starting  with  the  lowest  layer*  the 
layers  are;  physical^  llnk>  network^  transport^  session^  presentation  and 
application*    A  set  of  general  partitioning  criteria  used  to  selecf  these  layers 
may  be  found  In  Annex  1  of  [2]* 

Chapters  2  and  3  of  the  latest  y^erslon  of  the  ISO  reference  model  [l]  provide  a 
good  overview  of  the  architectural  principles  involved^  however^  a  few  points 
that  have  caused  confusion  diX^  worth  reiterating* 

2.1  The  objective  of  the  standardization  effort  is  only  to  develop  standard 
protocols  for  use  between  systems  and  rot  to  standardize  the  systems 

themselves*    While  It  Is  often  necessary  to  discuss  Issues  in  the  context  of 
probable  Implementations  or  to  define  detailed  laver  service  primitives  to 
clarify  the  services  provided*  it  Is  not  the  inte     'on  to  define  how  a  system 
should  be  Implemented* 

2.2  Since  each  layer  relies  on  the  services  of  the  layer  below  a  given  open 
system  must>  In  general*  Implement  and  use  protocols  associated  with  all 

layers.  Skipping  a  layer  creates  an  architectural  fracture  In  the  sense  that  a 
given  lay<!r  peer  protocol  will  not  opera'^e  correctly  without  the  support  of  the 
exact  service  specified  for  the  next  lower  layer* 

'    2.3    Layer  boundaries  can  be  selected  at  points  where  alternate  protocols  may  be 
expected*    For  exampe^  both  HDLC  and  BSC  are  examples  of  link  layer 
protocols*    In  contrast  t>  thef^e  link  protocols  which  use  error  detection  and 
re-transmlsslon>  a  link  layer  protocol  could  be  defined  that  us<as  forward  error 
correcting  codes*     It  Is  Important  to  note  Chat  the  nejtt  higher  layer  protocol 
is  independent  of  the  particular  I'nk  protocoJ  used  as  long  as  the  service  Is 
thL'  same  *    Alternate  protocols  permit  flexibility  but  It  must  be  kept  in  mind 
that  adjacent  systems  must  operate  using  the  same  peer  protocol  If  Interworklng 
is  to  be  realized* 


3*     UNRESOLVED  ARCHITECTURAL  ISSUES 


At  the  start  of  most  new  standardization  processes^  each  delegation  comes  with 
Its  own  set  of  major  concerns  and  proposals  for  their  solution*    There  Is  an 
immediate  need  to  develop  tools  (e*g*  common  vocabulary)  so  that  the  various 
concerns  and  issues  can  be  understood  ano  eventually  a  single  solution 
developed*    Within  the  tight  time  frames  of  an  international  meeting  only  a 
small  number  of  issues  can  be  rssolved  and  the  remainder  are  left  for  further 
study*    As  the  work  progress*  the  original  further  study  items  are  resolved  and 
new  ones  created  as  the  problem/solution  Is  further  refined* 

Further  study  items  are  identified  within  rhe  ISO  and  CCiTT  documents  describing 
the  reference  models*    The  study  items »  houever^  are  often  symptomatic  of 
broader  issues  that  are  not  fully  documented*    This  section  examines  some  of  the 
major  outstanding  Issues  associated  with  the  lower  four  layers* 
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3.1    Provision  of  Transport  Services 


The  Transport  Service  is  concerned  with  thts  transfer  of  unstructured  data  units 
between  processes  in  different  systems*  and  the  Service  Is  considered  to  be  an 
important  partition  in  terms  dividing  the  work  on  development  of  the  reference 
model*    There  is  general  agreement  between  ISO  and  CCITT  on  the  definition  of 
the  Transport  Service  but  not  on  the  method  for  achieving  this  service* 

The  Transport  Service  provides  a  full  duplex  pipe  for  exchanging  data  units  of 
unbounded  size*  in  sequence,  between  processes  in  end  systems  (i*e*  systems 
containing  the  two  communicating  applications)*    The  Service  allows  the  receiver 
to  control  the  rate  at  which  it  accepts  data  from  the  source,  i*e*  flow  control* 
and  it  also  provides  a  pu'^ge  mechanism  for  removing  all  data  fvan  the  pipe*  An 
additional  expedited  signalling  capability  (interrupt)  to  bypass  flow  control  is 
being  studied*    There  is  a  very  low  undetected  error  rate  and  any  unrecoverable 
errors  are  reported  to  the  entities  that  are  using  a  transport  connection*  The 
scope  of  transport  addressing  requires  some  further  discussion*    The  service 
features  described  above  are  always  provided,  regardless  of  the  type(s)  of 
underlying  network(s)  supporting  the  connection^  however  the  connection  may  be 
established  with  various  qualitative  attributes*  e*g*  throughput*  cost*  transit 
delay,  reliability*  etc*    The  two  different  approaches  to  providing  these 
services  are  discussed  next* 

The  first  approach  which  is  described  In  the  ISO  model  (1]  employs  an  end-^to-end 
transport  protocol*    This  protocol  operate:,  between  the  end  systems*  i*e*  no 
intermediate  transport  entities  exist  to  operate  on  tlie  protocol*    Thus  all 
end-to-end  protocol  control  information  is  carried  strictly  as  data  by  any 
intermediate  nodes/networks*    This  approach  is  illustrated  in  Figure  1*  The 
end-to-end  transport  layer  assumes  a  minimal  network  layer  service*  i*e*  an  end 
system  addressing  TDechanism *  the  ability  to  transfer  a  data  unit  of  limited 
size*  and  possibly  sequential  data  delivery*    All  other  services  such  as  flow 
control*  data  delineation*  purge/interrupt  are  provided  by  control  procedures 
within  the  end-to-end  transport  protocol*    In  essence  this  approach  rules  out 
the  possibility  of  providing  Transport  Services  via  node-by-node  protocols  such 
as  X.25* 
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The  second  approach  is  described  In  Annex  2  of  (2l  entitled  Elements  of  a 
Network  Independent  Transpox t  Service*    This  approach  allocates  greater 
functionality  to  the  network  layer  to  the  extent  that  the  networK  layer  provides 
the  Transport  Ser/lce*    This  approach  Is  Illustrated  in  Figure  2* 
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This  approach  Is  based  on  developing  a  consistent  network  layer  service 
regardless  of  the  type  of  underlying  network*    Thus  the  need  for  an  end-to^end 
transport  protocol  solely  to  provide  Transport  Services  Is  not  required*  By 
having  a  consistent  network  layer  service >  the  Interworklng  between  networks  of 
different  types  is  resolved*    The  transport  layer  In  the  CCITT  reference  model^ 
Is  designed  to. provide  qualitative  enhancements  but  does  not  alter  the  basic 
nature  of  the  service*    For  example^  the  transport  layer  may  perform 
retransmission  to  provide  higher  reliability  or  provide  an  additional  level  of 
multiplexing  so  that  several  applications  can  share  a  network  connection  (see 
later  section  for  discussion  on  multiplexing)*     If  all  functions  of  the 
transport  layer  vanish^  then  the  transport  layer  service  Is  Identical  to  the 
network  layer  service  not  only  In  n?cure  but  also  In  quality* 

An  end^to-end  transport  protocol  which  assumes  a  minimal  network  layer  service 
can  provide  the  required  service*    The  weakness  of  the  end-to-end  protocol 
approach  Is  that  It  requires  all  systeir.3  to  Implement  an  additional  protocol 
above  the  network  layer  and  Introduces  substantial  software  and  communications 
overhead*    Part  of  the  motivation  xor  developing  an  end"to"end  transport 
protocol  stems  from  a  concern  that  the  three  lower  layers  i*e*  physical >  link 
and  network  cannot  be  structured  in  a  manner  that  allows  b  consistent  service  to 
be  provided >  particularly  when  networks  of  different  types  are  used* 

A  number  of  groups  have  expressed  concerns  regarding  the  variations  in  X*25  In 
public  data  network  Implementations  and  the  impact  this  has  on  efforts  to  define 
a  common  network  layer  service.    These  concerns  are  appreciated  within  the  CCITT 
forum  and  are  being  answered*    Flrst>  the  revised  text  of  X*25>  which  will  be 
published  at  the  end  of  the  current  study  period^  will  r.larify  the  virtual 
circuit  service*    For  example^  a  common  point  of  confusion  has  been  to  Infer 
that  no  end-to-end  services  are  pr^^vlded  by  X*25>  since  the  Kecommendarlon  Is 
defined  as  an  Interface  protocol  between  a  DTE  an'  a  DCE*    In  fact*  virtual 
circuit  service  provides  end"to"end  sequencings  flow  control^  data  delineation^ 
etc*    The  major  difference  has  centred  around  the  issue  of  end-to-end 
acknowledgement  (i*e*  should  P(R)  have  end-to-end  significance?)* 

There  are  valid  views  on  both  sides  of  the  debate  which  only  serves  to  highlight 
the  need  for  overall  architectural  coordination*    iTils  partlculr  Issue  Is  being 
resolved  by  allowing  virtual  circuit  service  users  to  request  end-to-end 
acknowledgemt- >t  on  a  per  packet  basis  as  required*    Recommendalon  X.25  will  be 
finalized  by  Study  Group  VII  In  February  1980* 

X.25  Vlrtb  1  Circuit  is  ctten  equated  as  being  solely  suitable  for  packet 
^switching  networks  yet  the  service  provided  Is  also  applicable  to  *ippl  ications 
operating  over  circuit  switched  networks*     In  fact*  If  appiir.atlons  are  to 
Interwork  over  combinations  of  locals  packet^  circuit  etc*  rietworks>  than  at 
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some  layer,  a  common  level  of  service  nust       provided*    In  achieving  this 
consistency  at  the  network  layer,  it  is  important  to  note  that  the  layer  3 
protocol  may  be  based  on  X*25t  or  If  only  a  single  connection  is  reqtjired,  then 
a  "mini-protocol"  directly  above  HDLC  may  be  sufficient  for  providing  virtual 
circtjit  service*     In  pratice*  portions  of  a  single  network  connection  may  be 
stjpported  by  different  network  layer  protocols* 

3*2    Rel:   lonshlp  Between  Olrcui::  and  Packet  Switching  Recommendations 

One  objective  of  the  work  on  developing  a  reference  model  is  to  specify  the  role 
of  existing  Recommendations  such  as  X*21  for  circuit  switchlrg*  X*25  for  packet 
switchings  and  V*25  which  applies  to  automatic  call  control  procedtjres  over  the 
switched  telephone  network*    In  particular*  If  one  assi  jes  for  the  nonient  that 
the  3  levels  of  X*25  correspond  to  the  3  lowest  layers  of  the  reference  model 
then  the  question  is  which  layer  services  in  the  nodel  are  provided  by  the  X*2l 
service? 

There  is  agreement  th^t  X*21  provides  a  physical  clrctjlt  whose  data  transfer 
characteristics  correspond  to  the  physical  layer  data  transfer  phase*  Above 
this  service,  link  and  network  layer  protocols  are  added  to  provide  the  network 
layer  service* 

The  ISO  model  shows  X*2l  as  residing  entirely  within  the  physical  layer  of  the 
nodel«    There  is,  however,  a  proposal  to  develop  a  layered  verslor  of  X*21  In 
which  the  X»21  address  corresponds  to  the  layer  3  (network)  address  (41, 
Associated  with  this  proposal  is  a  concern  that  ISO  and  CCITT  have  not  yet 
ronside^ed  the  operational  phases  of  the  model  In  stjfflclent  detail* 

In  th3  ISO  model,  the  physical  layer  address  specifies  the  location  of  the 
end-poirts  of  the  physical  clrctjit*    The  network  layer^dress  specifies  the 
location  of  the  end-systems  i*e*    the  systems  containing\^e  applications*  The 
need  to  clearly  distinguish  these  two  types  of  loca':ions  iV^illtJStrated  in 
Figure  3.    DTE*s  (host/terminal)  A  and  C  are  competed  to  a  c^^fcult  network 
(X*21  or  telephone)  and  DTE  B  :s  connected  to  an  X* 25  network  (public  or 
pr lv;ite) . 

Applications  in  DTE  A  have  the  option  of  est<5blishlng  a  path  to  applications  in 
DTE  C  either  by  a  direct  connection  through  Lhe  circuit  network  or  by  a 
connection  through  both  the  circuit  and  packet  networks* 

If  DTE  A  establishes  a  physical  circuit  directly  to  DTE  C,  then  DTE  A  and  DTE  C 
are  at  the  end-points  of  the  physical  circulc,  i*e*    identified  by  circuit 
switched  addresses*    Since*  in  this  case,  the  applications  are  in  D'p.'s  A  and  C, 
these  two  DTE's  are  also  the  end-systems*    The  network  layer  addr-asttes  could  be 
considered  redundant  in  this  case  since  there  is  a  one-to-one  correspondence 
betu;een  physical  circuit  end-points  and  the  end-systems* 

If  the  application's  data  trar^sfer  requirements  necessitate  the  use  of  both 
networks,  then  DTE  A  must  first  establish  a  physical  circuit  to  the  packet 
network  J*e*    to  packet  node  Pq*    Following  the  establishment  of  a  link 
connection  over  this  circuit,  then  DTE  A  establishes  a  network  layer  connection 
by  specifying  the  address  of  the  end-system,  DTE  C*    Before  the  network  layer 
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connection  establishement  can  be  completed*  an  additional  circuit  connection 
must  be  established  by  the  packet  network  (l*e*    node  P3)  to  DTE  C*    Note  that 
DTE  A  Is  unaware  of  this  latter  operation* 


Some  additional  architectural  points  can  be  Illustrated  with  this  ex^niple* 
Flrstj  the  addresses  used  In  both  the  physical  and  network  layers  t:an  and 
probably  should  be  defined  In  the  same  numbering  plan  (see  sectJon  3*4  b^low). 
Second >  multiple  network  layer  connections  may  be  supported  above  a  single 
physical  layer  connection*    For  example*  DTE  A>  while  connected  to  the  packet 
network*  can  simultaneously  have  network  layer  connections  to  DTE's  B  and  C. 
Third*  the  means  for  reliably  exchanging  circuit  switched  control  information 
between  DTE  A  and  switching  centre  CQshould  not  be  confused  with  the  link  layer 
which  operates  between  the  end  points  of  an  established  physical  circuit* 
Fourth*  packet  networks  may  use  circuit  switching  networks  to  establish  ph/slcal 
layer  connections  between  adjacent  packet  nodes*    In  this  case*  there  ls>  Ivi 
general  no  correspondence  between  physical  and  network  layer  connection 
end-points  since  the  physical  layer  addresses  Identify  packet  nodes  and  the 
network  layer  addresses  Identify  end-systems  which  are  usually  outside  the 
network . 

There  are  strong  economic  justifications  for  preserving  the  distinction  between 
the±>tf  two  types  of  end-points*    In  the  above  example*  DTE  A  determines  the  cost 
of  the  data  transfer  by  selecting  the  circuit  end-point  and  hence  the  transfer 
med  lum* 

A  DTE  using  these  networks  would  use  X*21  or  V*  25  for  the  physical  layer>  a  link 
protocol  such  as  LAPB>  and  X.25  level  3*    This  is  the  most  general  DTE 
Interface. 
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3.3  Multiplexing 


The  need  for  multiplexing  within  the  lower  three  layers*  physical*  llnk>  and 
network*  Is  well  established*    Users  of  European  packet  switching  networks  have 
Identified  the  need  for  multiplexing  above  virtual  circuits*    In  general*  packet 
switching  tariffs  are  based  on  data  volume  transmitted  and  ar  ^largely 
Independent  of  connection  duration*    However  several  European  /letworks  have 
duration  charges  which  dictate  that,  for  low  volume  traffic  applications^  the 
most  economical  solution  requires  multiplexing  above  virtual  circuits* 

North  American  packet  networks  have  tariffs  based  on  volume  only  and  there  Is  a 
cost  penally  for  multiplexing  above  virtual  circuits*    For  example*  flow  control 
Is  provided  through  the  virtual  circuit  service  but*  when  several  Independent 
streams  are  multiplexed  above  a  single  virtual  circuit*  Independent  flow  control 
for  each  stream  must  be  performed  through  the  exchange  of  control  Information 
contained  within  data  packets*    For  certain  traffic  patte^ns^  the  transfer  of 
this  control  Information  can  double  the  charge  over  equivalent  non-multiplexed 
data  flows* 

If  the  economic  needs  of  both  groups  are  to  be  met*  then  both  approaches  must  be 
permitted  and  a  means  found  for  users  to  Interwork*    This  issue  also  raisas  the 
philosophical  point  that  Inconsistencies  In  tariffs  require  the  development  of  n 
more  elaborate  model  which  consequently  delays  the  standardization  and 
Implementation  schedule*  complicates  interworking  In  general*  and  thus 
presumably  Is  an  Impediment  to  public  data  network  usage* 

It  has  been  proposed  that  multiplexing  should  also  be  a  session  layer  function* 
but  It  U  oot  clear  whether  this  need  Is  based  on  the  belief  by  some  that,  In 
the  ISO  model  X*25  may  be  a  transport  layer  protocol* 

3*^4    Address;  Ing 

Discussions  on  addressing  and  the  associated  concepts  of  name  (title)  and  route 
have  been  long  and  difficult*    An  excellent  introduction  to  these  three  concepts 
ip  contained  In  a  paper  by  Shock  (5]*    This  same  paper  also  describes  the  CCITT 
world  wide  numbering  plan  for  public  data  networks.  Recommendation  X*12i,  which 
encompasses  the  existing  numbering  p*    ^  for  the  telephone  ahd  telex  networks* 

An  address  U  defined  as  an  identifier  that  specifies  the  location  of  an  object* 
The  difficulty  with  this  definition  is  that  the  meaning  of  location  within  the 
context  of  the  reference  models  Is  dlfficiilt  to  define*    Location  must  be 
defined  in  terms  of  other  abstract  objects  defined  In  the  reference  model* 
While  this  does  clearly  Identify  what  Is  being  addressed*  the  semantics  of  a 
particular  address  are  not  always  obvious*    So  far*  the>re  are  more  questions 
than  answers  on  this  topic*    The  following  are  some  questions  which  will 
hopefully  give  the  flavour  of  the  current  status  of  addressing  In  the  lower 
layers* 

There  are  questions  on  the  structure  of  addresses*    Are  addresses  always 
hierarchically  structured  or  are  there  separate  address  domains  connected  by 
gateways  which  perform  address  translation? 
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If  RpconriiondntiDn  X,121  were  cr>  serve  as  the  basis  of  a  hierarchical  numbering 
plnrij  can  it  be  extended  in  a  structured  manner  to  enrompass  private/local 
networks?  Could  such  a  structure  still  ensure  a  unique  world  address  (i,e,  an 
<iddress  of  a  system  that  is  valid  and  recognizable  anywhere)? 

Is  there  a  need  to  establish  well  defined  boundaries  between  the  portion  of  the 
address  that  s;eLects  a  system  and  the  portion  that  ^elects  a  process  within  that 
syRtero?  Do  specific  portions  of  the  address  need  to\be  assigned  to  different 
layers?  How  is  the  ^iddress  space  managed  when  (portions  of)  addresses  are 
specified  by  international  bodies^  public  network  anq  local/private  network 
administrators,  and  individual  system  managers?  / 

Addressing  impacts  the  entire  reference  model  and  It  will  become  more  difficult 
to  proreed  without  an  agreed  overall  resolution  of  this  issue*  The 
standardization  work  ha?  probably  reached  the  \evel  of  maturity  where  total  and 
practlrnl  proposals  neeo  l 5  be  received  and  discussed* 


A.     PROGRKSS  TOWARDS  STANDARD;eATION 


At  the  last  TSO/TC97/SC16  meeting  on  Open  Systems  Interconnection  in  June  1979 
the  basic  seven  layer  model  was  approved  and  version  four  of  the  reference  model 
ClSO/TC97/sri6/N227),  which  has  the  status  of  a  working  uaper»  was  produced. 
The  introduction,  purpose,  and  architectural  principles  contained  in  the  revised 
reference  model  (N227)  were  reviewed  and  approved  by  SC16  but  unfortunately  time 
limitations  did  not  allow  SC16  to  review  the  service  and  function  specifications 
for  ench  layer.    The  lower  layer  Issues  described  in  the  previous  section  can 
not  be  resolved  independently  from  one  another  but  must  be  discussed  within  a 
full  SC16  plenary  if  they  are  to  be  resolved  to  everyone*s  satisfaction, 

SClb  has  proposed  a  number  of  new  projects  based  on  N227>  and  new  working  groups 
were  proposed  to  complete  the  service  definitions  and  develop  protocols  for  a) 
transport  and  session,  b)  presentation  and  application  (VTP  and  FTP)  and  c)  to 
examine  management  issues  in  the  reference  model*     It  was  proposed  that  projects 
associated  with  the  lower  three  layer  be  assigned  to  SC6  (Data  Communications), 

Although  tlie  individual  layers  were  not  reviewed  or  approved^  cb^ 
re^organization  of  the  working  groups  in  SC16  will  maintain  >  ne  rjomentum  of  the 
W(,rk  effort. 

The  partitioning  defined  In  the  reference  model  is  intended  to  serve  as  the 
basis  for  chartering  groups  to  work  in  |>arallel  with  minimum  interaction  and 
conflict  however  this  work  has  not  yet  resulted  in  agreement  on  the  distribution 
of  functions  between  the  transport  and  network  layers*    This  topic  was  discussed 
at  the  ad  hoc  k  <^^P  level  in  SC16  but  the  group  was  evenly  split  over  whether  or 
not  to  increase  .  f^twork  layer  functionality*    The  last  CCITT  meeting  on  Layered 
Models  strongly  Stjpportid  the  need  for  increased  functionality  in  the  network 
layer.     There  is  a  real  conrern  chat  further  discussion  and  resolution  of  this 
i^stiie  nav  be  (nore  difficult  to  coordinate  given  that  the  responsibility  for 
asperts  of  npjtwork  and  transport  layers  is  spread  between  SC6,  SC16  and  CCITT 
Study  Group  VI  { , 
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5*  CONCLUSIONS 


The  importance  of  the  work  on  Open  Systems  Interconnection  Is  widely  recognized^ 
and  many  Individuals  and  organizations  have  devoted  considerable  amounts  of  time 
and  effort  to  further  the  work* 

The  work  is  as  much  an  effort  In  human  as  In  computer  communications*    'Hie  key 
to  success  Is  in  understanding  the  needs  and  concerns  of  the  various 
organizations  and  structuring  the  solution  to  rrieet  these  needs* 

Completion  of  the  protocols  Identified  by  the  reference  model  will  be  a 
tremendous  catalyst  to  the  entire  data  communications  Industry* 
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Abstract 


This  paper  is  a  tutorial  introduction  to  the  reference  model  for  Open  Systems 
Architecture*    It  is  intended  to  set  the  conceptual  fraj«ework  and  vocabulary  for 
the  subsequent  papers  in  this  session*    This  paper  outlines  a  brief  history  and 
^(Otivacion  for  open  system  interconnect ion>  and  then  describes  the  key  concepts 
and  their  interrelations*    A  brief  description  of  the  purpose  and  services  in  the 
layers  then  follows* 


I.    HISTORICAL  PERSPECTIVE  AND  MOTIVATION 

Since  the  spring  of  1977*  there  has  been  a  combined  standards  and  design  effort 
by  the  International  Standards  Organization  (ISO)  and  later  by  Committee 
Consultatif  International  de  Telephone  and  TSlSgraph  (CCITT)  to  devise  a 
framewoiV  that  would  allow  any  person*  terminal  or  computer  to  communicate* 
Communication  is  used  here  in  its  broad  sense  to  include  data  transport  and  an 
operational  understanding  of  the  data  semantics* 

Earlier  work  at  ISO  and  CCITT  had  concentrated  on  the  conceptually  simpler*  but 
still  very  difficult*  problem  of  dai^  transport*  but  it  was  quickly  recognized 
that  successful  communication  required  more  than  data  transport*    The  stubborn 
mechanical  single  mindedness  of  the  logical  devices  communicating  requires  a 
precise  definition  of  the  communication  interactions*    Experience  with  ARPANET 
at  that  point  indicated  the  high  level  protocols  were  both  complex  and  potentially 
incompatible*    Thus  an  effort  was  started  at  ISO  to  define  a  reference  ^odel  for 
"open  systems  architecture"*     "Open"  as  the  opposite  of  closed  to  suggest  that 
adherence  to  a  set  of  specified  protocols  and  standards  as  embodied  in  the 
"architecture"  would  allow  a  "system"  to  carry  on  meaningful  communication  via  an 

interconnect: ion*    Ten  countries  are  involved  in  the  ISO  effort  with  similar 
activities  in  CCITT  and  some  computer  vendor  organizations*    This  effort  goes  well 
beyond  standards  and  is  in  fact  involved  in  areas  which  are  current  research 
topics.    As  Bachman  [l]  in  his  historical  review  of  open  system  interconnection 
notes*  the  effort  is  more  one  of  design  than  standards*    If  successful*  it  will 
both  enhance  and  constrain  the  form  of  future  automated  communications*    We  all 
have  a  large  strike  in  the  outcome*  since  the  ease  of  communication  has  profound 
influences  on  the  pervasiveness  of  the  dependent  services*    There  is  enough 
conceptual  content  in  the  problems  to  fascinate  engineers*  social  scientists  and 
mathematicians* 
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II    THE  KEY  CONCEPTS 

The  key  concept  in  the  open  systems  architecture  is  that  ot  a  service*  A 
service  is  defined  as  a  capabili  y  offered  by  the  architecture*    More  precise 
definitions  of  a  service  centre  around  the  difficulty  of  quantity  and  quality 
of  those  aspects  that  are  central^  those  that  are  secondary  and  perhaps  merely 
desirable^  and  those  that  are  mere  artifacts      of  the  implementation*  An 
example  of  a  service  is  a  "virtual  circuit"  which  has  become  a  central  P^rt  of 
'  ^cket  switched  networks*    Although  sequencing  of  data  carried  by  a^  virtual 
.xrcuit  is  an  agreed  part  of  the  service^  the  inclusion  of  both  a  "soft"  clear 
and  the  "hard"  clear  of  the  X-25  [2]  network  interface  is  perhaps    not*  Even 
more  difficult  to  determine  is  whether  quality  aspects  such  as  transit  delay 
must  be  specified  as  part  of  the  virtual  circuit  service*    Although  failure  to 
specify  precisely  all  aspects  of  a  service  constitutes  a  danger,  it  is  still 
possible  to  separate  services  anc?  to  organize  them  so  that  more  detailed 
specification  can  be  affected  by  independent  groups*    The  key  organizational 
concept  for  services  is  that  of  a  layer*    A  layer  presents,  to  the  layer  above^ 
a  well  defined  set  of  services  and  a  set  of  rules  for  invoking  those  services* 
In  order  to  provide  the  services  for  the  layer  above,  use  is  made  of  the  more 
primitive  services  of  the  layer  belovs  along  perhaps  with  some  additional  new 
or      unique  functional  capability  that  exists  on  that  layer*    The  logical 
separation  of  services  into  layers  would  be  made  easier  if  there  were  some 
absolute  hierarchical  dependence  of  one  service  on  another*    Unfortunately  this 
is  not  the  case  and  hence  the  placement  of  services  in  layers  is  subje^tt  to 
some  negotiation* 

The  next  key  concept  is  that  of  a  system  which  can  be  thought  of  as  a  locatable 
processing  structure*    A  system  is  the  only  concept  with  any  idea  of  a  physical 
location*    Thus  the  world  of  open  systems  architectures  is  partitioned 
horizontally  into  layers  anJ  vertically  into  systems  as  suggested  in  Fig*  1* 
An  t;nti^:y  is  a  logical  object  that  exists  entirely  within  the  intersection  of  a 
system  and  layer  and  actually  provides  some  or  all  of  the  services  to  entities 
in  the  layer  above  it*    An  entity  is  roughly  equivalent  to  a  process  but^  as 
processe^s  are  ill  defined,  the  new  word  was  chosen*    Since  an  entity  is 
confined  to  a  single  system,  it  may  not  be  able  to  provide  the  service  to  a% 
upper  layer  entity  without  the  cooperation  of  another  entity*    In  fact  even 
some  services  in  the  same  system  may  require  cooperation*  Cooperative 
arrangements  are  effected  by  virtue  of  a  connection  joining  entities* 

In  order  to  reduce  inadvertent  service  dependencies,  connections,  as 
illustrated  in  Figure  2,  can  only  be  made  between  peer  entities  on  the  same 
layer.    Connections  must  be  established,  maintained  and  cleared*    An  entity  may 
have  several  connections  with  the  same  or  different  peer  entities  at  one  time* 
Data  transfer  between  peer  entitles  does  not  actually  flow  over  a  connection 
but  rather  via  a  service-'access  point  established  in  conjunction  with  an  entity 
in  the  next  lower  layer*    This  is  illustrated  by  the  solid  line  joinir^g  for 
example  An  and  An-l  in  Figure  2*    Thus  the  service^^acces.   point  acts  as 
a  two-way  "path*'  between  two  entities  in  adjacent  layers*    If  entity  A^ 
wishes  to  establish  a  connection  with  entity  Bn  then  at  the  very  least  An 
must  know  the  global  titU  of  Bn*    The  global  t.  tie  uniq  ely  identifies 
B^  amongst  all  entities  that  have  ever  existed  within  the  open  systems  but 
does  not  locate  it  or  Indicate  an  access  path  or  route  to  it*    Thus  An  must 
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establish  a  *'path"  to  an  An-1  that  has  the  capability  of  locating  Bn* 
It  does  this  via  a  service-access  point  and  idenuifies  this  point  via  a 
service-access  point  iiddress*    This  service  access  point  address  serves  to 
locate  An  for  ^f*^  vice  versa* 

The  service-access  point  establishment »  maintenance  and  addressings  since  It  is 
confined  to  a  system*  is  largely  a  local  management  issue*    An-1  can  only 
establish  a  connection-access  path  to  Bn  if  it  is  able  to  establish  a 
service-access  point  to        which  can  only  be  done  if       is  in  the  same 
system*    Otherwise  An-1  must  establish  a  connection  to  a     i-l  that  is 
able  to  complete  the  connection-access  path  to  B^*    However*  An-1  does 
not  know*  from  the  global  title  the  location  of       or  Thus  a 

directory  concept  Is  introduced  to  allow  A^-l  to  determine  an  (n-1) 
service-access-point  address  associated  with  B^  and  a  routing  concept  to 
allow  the  determination  of  the  next  lower  layer  service-access  point  address 
needed  for  the  next  step  in  the  connection-access  path*    The  Implementation  and 
implications  of  the  directory  and  routing  are  subtle  and  not  yet  well 
understood*    Thus  for  Aj,  to  be  accessible  from  (n+1)  and  (n-l)st  layers, 
it  needs  both  an  (n)  and  (n-1)  service-access  point  address* 

Once  An-i  has  established  a  connection  with  ^n-l*  the  connection 
between       and       may  be  established*    Connections  have  connection 
Identifiers  to  assist  in  management  and  connection  endpoint  identifiers 
consisting  of  the  first  and  last  service-access  point  addresses  on  the 
connection  access  path  and  two  associated  connection  endpoint  suffixes  to 
distinguish  between  connections  having  the  same  connection  access  path 
endpolnts* 

Connection  access  paths  do  not  need  to  be  direct  in  the  sense  of  travelling  up 
and  down  to  the  physical  layer  only  once*    There  can  be  relays  by  entities  in 
Intermediate  systems*    For  example  ^^~\  could      have  reached  Bn-1  via  a 
connection  from  An-l  to  Cn-1  ^nd  Cn-l  to  Bn-1*    A  layer  (n) 
protccol  is  a  set  of  rules  and  formats  (semantic  and  syntactic)  by  which 
connections  are  established*  maintained  and  released  and  by  which  data  units 
and  control  information  are  transferred  (logically)  between  two  cooperating 
peer  entities*    Layer  protocols  are  those  currently  under  investigation  and 
standardization*     Interface  protocols  involving  service-access  points  are 
currently  considered  to  be  implementation  dependent  and  are  not  being  subjected 
to  standardization*    The  exact  interdependence  of  interface  and  layer  protocols 
is  not  clear* 

Thus  we  see  that  the  reference  model  for  open  systems  architecture  consists  of 
layers  of  services  provided  by  cooperating  peer  entities  exchanging  control  and 
data  units  according  .j  an  agreed  upon  protocol  over  a  connection*     It  now 
remains  to  describe  the  specific  partitioning  of  services  of  the  present 

reference  model* 

Hi  THE  SEVEW  LAYER  REFEREWCE  MODEL  (3) 

The  seven  layer  model  as  proposed  by  ISO  is  shown  in  Fig*  3*    The  lower  four* 
consisting  of  the  physical*  link^  network  and  transport  layers^  make  up  the 
data  transport  functions*  while  the  session^  presentation  and  applications 
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layers  mtake  up  the  data  processing  oriented  functions*    Although  the  general 
purpose  of  the  layers  Is  fairly  well  agreed  upon^  some  of  the  services  are 
still  subject  to  debate  and  definition* 

In  the  sections  following^  we  briefly  describe  the  purposet  and  some  of  the 
services  provided  by  the  layers*    >fore  detail  and  the  basis  for  this 
description  may  be  found  In  [3]  and  the  subsequent  papers  In  this  session 
(4,5,6,7*- 

I)  Application  Layer 

This  Is  the  highest  layer  In  the  Open  Systems  Architecture*    It  serves  to 
provide  a  distributed  Information  service  environment  appropriate  to  the  user 
applications*    It  may  be  subsequently  layered  but  It  Is  not  obvious  that  this 
will  be  appropriate*    User  and  management  applications  are  two  basically 
different  types  of  appllcatlon-processes  that  have  been     Identified*  User 
appl Icatlons >  such  as  a  person  operating  a  banking  terminal^  a  remote  data  base 
query  process*  or  a  process  control  computer  operating  remote  equipment  via  a 
network  are  coordinated  via  application  protocols*    Management  applications  are 
concerned  with  the  operation*    accounting*  control  and  malncenance  of  the 
resources  In  the  layers*    Management  application  processes  are  special  since 
they  have  direct  access*  as  shown  In  Fig*     3,  with  corresponding  management 
processes  In  the  layers*    Thus  we  see  these  processes  performing  operating 
system  functions*    It  Is  presumed  that  these  entitles  will  coordinate 
activities  In  various  systems  via  connections  and  management  protocols*  The 
exact  nature  (and  structure)  of  this  Interaction  Is  as  yet  unclear* 
Discussions  on  these  points  form  the  central  part  of  a  paper  In  this  session 

II)  Presentation  Layer 

The  key  concept  In  the  presentation  layer  Is  that  of  a  presentation  Image* 
When  two  applications  choose  the  same*  perhaps  negotiated*  Image  they  rhen  have 
a  consistent  set  of  formats  and  protocols  for  Interpreting  exch;inged  data* 
Thus  the  presentation  layer  presents  the  applications  layer  with  services  for 
delimiting*  structuring*  converting*  displaying  and  controlling  data*  An 
example  of  a  presentation  Image  Is  that  glv**«  by  a  virtual  terminal  protocol* 
The  Intent  of  this  layer  Is  to  provide  a  few  standard  Images  and  hence  allow 
communication  bc*ween  applications  without  undue  o.ost* 

It  Is  recognized  that  some  applications^  especially  In  similar  systems*  will 
not  need  the  services  of  the  presentation  layer*  These  applications  will  be 
permitted  to  establish  service  access  points  with  the  session  layer  directly 
below  the*^presentatlon  layer* 

llO  Session  Layer 

The  purpose  of  the  ^u^slon  layer  Is  to  support  a  dialog  involving  structured 
data  between  two  cooperating  appllcatlon-^pn^cesses  via  the  session  connection 
established  ac  the  sesslon/>>reseiitatlon  Interface*    We  note  that  the  session 
connection  access  path  goe    via  the  session  entitles*  Application-processes 
can  communicate  only  via  initiating;  or  accepting  a  session*  A 
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sessioa'admiaistratioa^servlce  consist  lag  of  session  establishment  *  session 
Identif ication^  session  recovery  and  session  release^  and  a 
session'data'^transfer-control-service  consisting  of  data  exchange^  data 
delimitation^  and  dialog  fnanagement  are  services  provided  by  the  session  layer* 
In  addition  services  for  synchronization*  checkpointing*  roll  back*  and 
commitment  are  to  be  provided* 

Langsford  [5)  discusses  issues  in  the  upper  layers  in  his  paper  in  this 
session. 

Iv)  Transport  Layer  ^ 

The  transport  layer  is  to  provide  a  universaVend  to  end  (system  to  system) 
transport  service  for  session  entities  wh^m  are  referred  to  in  this  layer  as 
transport  users*    The  transport  layer  is  lfot  only  required  to  provide*  on  an 
end  to  end  basis*  services  such  as  sequencing  (if  requested)*  error 

notification*  purging*  flow  control*  priority*  expedited  data  unit  haTidling* 
multiplexing  and  quality  of  service  monitoring*  but  also  to  optimise*  with 
respect  to  cost*  the  use  of  the  resources  in  the  lower  layers*    This  latter 
^requirement  is  indeed  a  quite  difficult  one  and  it  still  remains  to  be  seen 
whether  relieving  higher  layer  entities  from  these  cost  considerations  is 
possible*    The  transport  entities  do  not  perform  any  relay  function*  The 
transport  layer  is  not  concerned  with  routing  or  the  location  of  corresponding 
transport  entities* 

v)    Network  Layer 

The  primary  services  provided  by  this  layer  are  switching  and  routing*  Point 
to  point  network  connections*  with  perhaps  a  relaying  function*  allows 
transport  entities  to  establish  end  to  end  connections*    Along  with  the 
expected  connection  establishment*  maintenance*  release*  data     quality*  and 
control  services*  the  network  layer  is  expected  to  provide  the  transport  layer 
with  costing  information  to  allow  determination  of  optimal  resource  usage*  How 
much  resource  allocation  control  is  given  to  the  two  layers  Is  still  unclear* 

\i)  Link  Layer 

This  layer  provides  for  the  establishment*  maintenance*  and  release  of  a 
data-link  between  two  or  more  network  eTitities*    The  intent  is  to  have  a  siTigle 
service  on  a  point-to-point  basis  even  while  physical  connections     may  vary 
(eg.  point-to-point  leased*  dial  up*  multipoint*  broadcast  etc)*    A  data-link 
should  provide  substantially  error"free  data  transport* 

This  layer's  ability  to  turn  the  data  pipe  on  and  off  without  loss 
distinguishes  a  data-link  from  the  physical  data-circuit  on  which  it  is  based. 
Other  services  provided  to  the  iietwo^  layer  are;    sequencing  (if  requested)* 
error  notification*  quality  of  service  and  addressing  information* 

vii)    Physical  Layer  '  ^ 

* 

This  layer  is  the  residence  of  the  physical  data  circuit  (coTinection)  that  is 
used  by  the  link  layer*    The  major  characteristic  of  the  data^circuit  is  that 


of  an  open  pipe  where  data  falls  at  the  end.    This  layer  is  in  fact  rather 
complex  containing  all  of  the  resources  required  to  establish,  maintain  and 
release  point-^to-point  and  "circuit"  switched  data  circuits*     It  thus  has 
buried  in  it  a  switching  service*    Data  units  transported  over  a  data  circuit 
are  delivered,  with  perhaps  some  error,  deletion  or  insertion  in  order*  The 
physical  layer  provides  an  information  service  to  the  link  la^rer  on  fault 
conditions,  quality  of  service*  service  availability,  transmission  rate,  and 
transit  delay* 

The  lower  four  layers  are  discussed  in  this  session  by  Cunningham  (6]  and 
Scbindler  et  al  (71* 

IV    SUMMARY  DISCUSSION 

This  paper  has  concentrated  on  a  tutorial  introduction  to  the  ISO  layered 
communications  model*    Recently  more  easily  available  documents  (8,9]  than  the 
ISO  working  paper  (3]  have  discussed  the  nodel*    This  session  is  intended  to 
further  increase  the  availability  and  discussion  on  the  Issues  raised  by  this 
international  design  effort* 
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ISSUES  CORC^RMIRG  THE  UPPER  lAtERS  OF  THE  COMMUNICATIONS 


R2FBSENCE  MODEL 
A*  Langs ford 

Computer  Science  and  Sydtemd  Dividion,  Harwell,  England 

The  concept  of  a  hierarchical  structuring  of  low  level  communica- 
tions protocols  has  been  familiar  for  some  time.  Only  recently 
has  an  attempt  been  made  to  extend  that^  structuring  to  high  leve? 
and  application  specific  protocol s  for  the  exchange  of  data 
between  information  processors «  This  paper  explores  the  issues 
which  are  generated  by  so  doing «  ^  It  considers  how  certain 
protocols  (e*g.  terminal  access*  file  and  job  transfer)  are 
mapped  onto  this  structure  and  how  management  of  communicat  ions 
resources  has  to  be  viewed «  Th  ISO  reference  model  of  open 
system  interconnect  ion  has  examined  in  detail  some  of  the 
consequences  of  the  stru::ture .  Others  are  unresolved  and  are 
topics  for  research.  The  paper  offers  the  author  *  s  personal 
view  on  how  some  of  thesi*  issues  will  be  resolved. 

1*  Background 
♦ 

Technical  Committee  97  of  the  International  Organisation  for  Stand- 
ardization formed  sub-conmittee  16  late  in  1977*  That  sub-committee^s  remit 
was  to  explore  the  requirement  for  the  standardization  of  Drotocols  and  inter- 
faces in  Open  System  Interconnection  and  to  report  on  iCd  findings  and  recom- 
mendations* It  was  also  charged  with  the  task  of  developing  a  '^Reference 
Model"  to  which  future  work  could  be  related.  ^  These  things  SC16  had  accom- 
pl ished  and  has  submitted  a  technical  paper  to  TC97  which  describes  the 
model t  identifies  existing  standards  and  proposes  areas  where  standards  are 
required*  SCI 6  not  empowered  to  propose  or  to  develop  standards  but,  in 
a  separate  paper  ^  it  now  -conmends  -en  work  items  as  projects  for  stand- 
ardization. 

Before  discussing  these  projects  it  is  necessary  briefly  to  explain  the 
features  of  the  Reference  Model .  Even  at  the  outset  we  find  that  the  term 
"Open  System"  is  understood  with  different  meanings  by  different  members  of 
SC16.  Their  views  may  be  rough. y  partitioned  inno  two  alternative  defini- 
tions : 

(a)  An  Open  Syst  :m  is  one  in  which  subscriber  terminals  :ind  computers 
Intercommunicate  through  their  connection  to  a  common  coirrunication  network* 
There  is  no  bar  to  any  subscriber  attaching  to  tlie  neiivork  beyond  that 
required  to  ensure  the  safety  and  int^g)^ity  of  the  common  network* 

(b)  An  Open  System  is  one  in  which  uset^  may  interccmmur '  '^ate  using  any 
equipment  which  conforms  to  standard  protocol^  for  information  interchange 
without  regard  to  iihe  source  or  manufacturer  of  tli^t^equipment . 


These  definitions  are  not  mutually  exclusive  but  show  considerable 
overlap*  The  former  is  th^  view  of  the  communication  engineer  who  sees  the 
PTT  provi^'iing  the  common  communications  network.  His  model  is  the  present 
voice  communication  network  in  which  subscribers  who  use  approved  terminal 
equipment  and  pay  their  accounts  may  access  (or  be  accessed  by)  any  other  sub- 
scriber* However  no  stipulation  is  made  as  to  the  source  of  terminal  equip- 
ment which  could  all  be  from  a  single  st^pplier*  Ihe  second  definition  is 
that  of  the  computer  user*  He  sees  little  requirement  at  present  to  communi- 
cate outsic.e  a  very  narrow  group  of  subscribers*  He  is  however  keen  to 
select  his  'equipment  from  any  vendor  and  expects  it  to  interwork  with  equip* 
ment  from  ao /  other  vendor*  His  conmunication  network  may  be  private  and 
"closed"*  An  alternative  description  of  this  person* s  interest  is  "distri- 
buted computing"* 

Readers  of  the  SC16  Reference  Model  document  are  likely  to  recognise 
this  dichotomy  and  may  find  it  confusing*  However ^  these  alternative  views 
have  the  merit  of  causing  the  issue  of  Opjen  System  Interconnection  to  be 
investigated  from  a  number  of  sCaad-points* 

They  force  a  reco  nition  that  the  subject  matter  is  germane  to  a  vast 
range  of  ^computer  stand-  'ization  issues,  e*g*  communications^  data  represent- 
ation f  data  , interchange  media ^  programming  languages  etc*  Many  of  these 
issues  will  be  discussed  (albiet  briefly)  in  this  paper* 

The  architecture  of  the  Reference  Model  is  based  upon  a  strictly  hier- 
archical approach  to  intercommunication*  This  argues  for  a  partitioning,  by 
function  J  of  intercommunication  protocol  *  found  in  open  systems  *  The  func- 
tions supported  by  the  protocols  at  one  level  of  the  hierarchy  offer  services 
to  a  higher  level .  They^  in  turn^  make  use  of  services  provided  by  a  lower 
level.      Attributes  which  dictate  this  division  ir.to  a  number  of  layers  are: 

(i)  common  and  closely  related  functions  can  be  identified  as  belonging  to 
a  layer  I 

a  well  defiued  communication  end-point  may  be  associated  with  the  layer, 

(iii)  a  specific  representation  of  functions  within  any  layer  can  be  replaced 
by  an  alternative  representation*  As  long  as  this  may  be  accomplished 
withcut  modifying  interf^'ies  between  layers  the  replacement  is  '^trsnfi- 
parent"  to  adjacent  layers, 

(iv)  communication  protocols  operate  entirely  withiti  a  layer  and  there 
should  be  no  cross-layer  effects. 
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ThiB  concept  of  an  hierarchy  of 
coimunicacion  protocol b  haB  become 
reaBonably  familiar  to  communica- 
tion b  engineer  B  and  net  work  t< 
designerB.  It  haB  beer  adopted  by 
CCITT  in  their  Bpecif ic&cion  of  the 
X,25  recommendation  for  packet 
Bwitching  BerviceB.  The  SC16  Ref- 
erence Model  BeekB  to  extend  thiB 
concept  from  the  phyBical  communi- 
cat  ionB  network  to  the  abst  rac  t 
network  of  interproceBB  communica- 
tion within  a  diBtributed  ByBtem. 
In  doing  bo  it  haB  identified  7 
layere  (Bee  figure  1) .  Of  theBe 
the  three  loweBt  layerB  are  con^ 
cerned  wltb  the  taBk  of  conveying 
signalB  from  one  phyBical  end  point 
on  to  another.  Recognising  th£t 
within  any  phyBical  end  point 
(alternatively  called  domicile  or 
hoBt)  there  may  be  several  logical 
end-pointB  >  a  fourth  layer  >  the 
Transport  Layer »  is  added  Tnis 
provides  a  logical »  end-to-and 
commanica  tion  between  proc esses 
resident    in    a   domicile   which  is 


independent  of  ^he  underlying  communi'^itio  r:echanidm  and  offers  an  arbitrar- 
ily high  quality  of  performance^  rf  /I'ity  and  bandwidth.  It  marks  the 
boundary  between   the    issues   which  )f   importance    to   the  communications 

engineer  and  those  of  interest  to  the  c       ter  systems  specialist. 

The  upper  layer g  of  the  Communication  Reference  Model  are  those  three 
which  1  ie  above  and  use  the  facilities  offered  by  the  Transport  Layer.  In 
the  following  spctiom >  this  paper  firstly  presents  the  features  of  these 
three  layers  ss  docume^nted  within  the  Reference  Vodel  and  then  discusses  the 
issues  raised  by  this  partitioning  of  the  interprocess  communication  problem. 


2. 


The  Architecture  of  the  Upper  Layers 


2 *  1       Application  Layer 

The  Application  Layer  is  the  highest  layer  in  the  Reference  Model  of 
Open  System  Interconnect^ on.  An  application  is  composed  of  co-operating 
application  processes  which  intercommunicate  according  to  Application  Layer 
protocols .  The  collection  of  application  processes  which  collaborate  in  a 
given  information  processing  enterprise  are  referred  to  as  an  application 
process  group.         The   protocols   of   this   layer  exist   to  serve   the   end  user 


either  directly  by  controlling  the  application  specific  features  of  Inform- 
ation exchanged   between   processes   or  indirectly  by  supporting  a  distributed 
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maaagemeat  £uaction  with la  which  the  distributed  processes  rua*  All  other 
layers  of  the  Reference  Model  exist  only  to  support  the  activities  of  the 
Application  Layer. 

2.2  Presentation  Layer 

The  developers  of  the  Rcf^rrence  Model  considered  that>  in  multi-vendor 
open  systems  >  different  manuf actur<*vs  would  adopt  different  internal  represent- 
ations within  their  computers  for  such  items  as  file  naming  conventions  > 
accounting  information*  control  coninands>  character  sets,  numbers  and  text  lay- 
out symbols •  Although  common  functions  having  ident ical  semantic  meaning 
would  be  present  in  the  Application  Layer  (to  make  intercomi.nmicat ion  meaning- 
fcl)  the  syntax  for  their  representations  might  differ.  Hence  the  Applica- 
tion Layer  woulc  require  the  Presentat ion  Layer  to  mancige  tormats  and  trans- 
formst  ions .  Where  communicating  processes  use  the  ssme  syntactic  conventions 
the  presenttjtion  layer  offers  null  functionality* 

Transformations  are  always  required  to  allow  I'omputers  Uoing  different 
representations    to    inter-communicate .  T^e    standardization    issue    can  be 

stated  very  simply.  If  there  is  no  standardisation  of  the  Pre  entation  Layer 
then  a  series  of  pairwise  transformations  will  proliferate,  vJith  a  standard 
chere  will  be  a  single  set  of  transformations  between  each  local  representa- 
t  ion  and  the  standard  •  It  is  argued  that  this  is  more  cost  effective  and 
(id'^ally)  encourages  all  manufacturers  to  adopc  a  single  representation. 

2 . 3  Segoion  Layer 

A  session  is  a  co-operative  relationship  between  two  presentation 
entities.      Two  principal  services  are  identified: 

(i)       a  session  ad  Anistrative  service   to  bind  and  unbind   this  relationship 
and 

(iii    .a  session  dialogue  service  which  controls  the  data  exchange  by  synchron- 
isation and  data  delimiting  functions. 

Sessions  may  be  two  way  simultaneous  >  two  way  a?  ternate  or  ono  way* 
In  administering  a  sess ion >  the  session  protocols  support  the  negotiation  of 
the  higher  level  protocols  which  will  be  used  during  the  session. 

The  initial  concept  of  a  session  arose  by  analogy  with  a  user's  inter- 
active session  a'  a  terminal*  It  has  since  been  refined  so  that  it  is  con- 
cerned essentially  with  the  dialogue  control  aspects  of  a  communication 
between  two  logical  end- points.  It  is  independent  of  the  transport  con- 
nection which  may  supper t  a  sequence  of  sessions;  or  one  session  may  extend 
over  ieveral  transport  connections  (figure  2a  and  2b  respectively) .  As  an 
example  of  the  former >  one  transport  connection  may  be  retained  for  some  time 
while  a  series  of  independent  sessions  (i.e.  transaction)  take  place  between 
the  same  two  network  end- points .  As  an  example  of  the  latter  a  session  may 
be  extended  over  several  days  while  batches  of  data  are  exchanged.      In  order 
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sesaioD         i  <  ^  <  >  —  < 

transport       \  1 

Sequence  of  sessions  using  a  single  transport  connection 

Figure  2a 


session         h  * 

transport      t  ,        ,  f  »  1 

Single  session  extending  over  several  transport  connections 

Figure  2b 

to  economise  on  communication  resources  transport  connections  are  only  created 
to  cover  the  time  data  actual  flows, 

2,4  Issues 

The  Reference  Model  states  that  there  i^  ^  one'^to-^one  correspondence 
bet  ween  app lie at  ion  and  presentation  service  ac ce  ss  point  addresses  and 
between  presentation  and  session  service  access  point  addresses.  As  a  result 
the  end-point  identified  by  the  Transport  Layer  is  ofter  (and  interchangably) 
associated  with  either  the  session*  presentr^tion  or  application  entity.  Thus 
the  three  upper  layers  appear  as  a  single  named  unit  *  Some  commentators 
consequently  view  the  upper  layers  of  the  model  in  a  different  light  from  the 
four  lower  layers ,  Indeed  some  h^ve  gone  so  far  as  to  suggest  that  thers  is 
in  reality  only  one  layer  above  the  Transport  Layer*  namely  the  Application 
Layer*  They  invoke  the  concept  of  sub-layering  to  suggest  that  applica,*:ion> 
pref'entation  and  session  are  synonyms  for  the  sem£..itic»  syntactic  and  dialogue 
aspects  of  Application  Layers  protocols. 

This  may  be  a  nice  difference  for  the  purist.  For  the  practical 
person  it  should  have  little  effect  on  the  structuring  of  protocols*  One 
feature  of  a  layered  hierarchy  is  that  it  defines  an  order  within  which 
protocols  and  mappings  are  nested.  Whether  applicat  ion>  prftfientation  and 
session  are  sub-layers  or  not,  the  functions  they  represent  have  to  be  appliei 
to  outgoing  signals  in  order  and  inverse  operations  mus^  be  ^PPl i^<l  to 
incoming  signals  in  reverse  order.  This  has  tc.  be  st^^rdardized  and  the 
7*layer  sequence  offers  an  adequate  standard. 

An  associateu  architectural  issue  which  has  yet  to  be  resolved  '  s  the 
relationship  between  addressing  aiid  naming*  The  communications  engineer 
requires  an  address  to  establish  a  routing  mechanism  iov  the  transmitted  uata. 
The  ihoot  >  service  access  point]  pair  seems  adequate  for  this  purpose. 
However  the  computer  special ist  likes  to  ignore  such  ^details  and  would  prefer 
to  identify  the  application  process  by  its  name*       It  is  reasonably  easy  to 
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implcraerit  a  system  in  which  a  standard  process  handles  all  requests  for  con- 
nection to  named  entities  and  then  associates  with  that  request  an  unambiguous 
address*  However  standards  bodies  do  not  dictate  to  munuf acCurers  how 
systems  shall  be  implemented.  Only  the  functions  to  be  provided  and  the 
protocols  which  are  the  external  manifestations  of  tho*»e  funct  ions  are 
subjects  for  standardization^  A  way  of  resolving  this  problem  which  still 
makes  clear  the  functional  need  has  yet  to  b«3  identified  although  private 
networks  have  offered  solutions* 

Reflecting  upon  the  dichotomy  of  view  as  to  what  constitutes  ^n  open 
system,  the  SC16  Reference  Itodel  provides  in  one  of  its  appendices  an 
alternative  model  for  the  distributed  processing  environment  (figure  3)* 


Ihe  'Universe*  of  Open  System  Interconnection 


Figure  3 

This  is  partitioned  by  functional  requirement  at  the  highest  level  and  not  by 
communicatioa  protocol*  It  shows,  in  a  simple  diagramatic  form  the  impact  of 
open  systems  interconnection  on  a  range  of  computing  functions  *  It  touches 
the  issues  of  distribution  of  data  bases  in  its  consideration  of  data  present-^ 
at ion  and  storage.  The  access  to  remote  resources  and  their  control  is  a 
manifestation  of  the  distribution  of  operating  systems.  This  impacts  not 
only  uPOn  management  protocols  but  also  upon  the  design  and  possible  standard^- 
isation  of  Command  and  Response  Languages,  Program  support  in  the  open  envir- 
onment introduces  such  issues  as  the  mechanism  for  identifying  and  binding 
external  objects  into  computer  programs  and  the  possibility  of  providing 
standard   procedural   interfaces  within  programming   languages   to  effect  com* 
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muni cat  ion  functions*  Integrity  and  security  are  vital  issues  in  open 
aysteois  and  will  be  influenced  by  legal  as  much  as  by  computing  end  commu;  lea* 
tion  considerations.  All  these  aspects  overlap  with  each  other  to  a  greater 
Or  lesser  extent «  Int^i  ^^^'ocess  cotmnunication  is  the  main  topic  of  the  SCI 6 
Reference  ^todel.  The  upper  layers  of  that  model  are  to  be  found  in  the 
overlap  between  interprocess  communication  and  the  functions  identified  above* 

3.         Specific  High  Level  Protocols 

There  are  a  Isrge  number  of  applications  for  which  standard  protocols 
are  desirable.      Thret  have  emerged  as  being  particularly  urgent.      They  are; 

(i)  virtusl  terminal  protocol 

(ii)  file  transport)  access  and  management 

(iii)  job  transfer  and  manipulation  protocol 

Where  do  these  high  level  protocols  fit  into  the  Reference  Model? 
There  is  at  present  some  uncertainty  as  to  how  they  should  be  partitioned 
between  the  Applicat  ion ,  ^resent  a tion  and  Session  Layers .  Ther  e  is  a 
concensus  that  the  virtual  terminal  protocol  res  ide  s  wholly  with  in  the 
Presentation  Layer*  that  files  services  have  both  Application  and  Presentation 
Layer  attributes  «nd  that  job  transfer  and  manipulation  protocols  will  need  to 
make  use  of  file  service  protocols* 

The  approach  ususlly  taken  in  establishing  cnese  protocols  is  to 
postulate  an  abstract  model  of  the  comput  ing  and  communication  environment  * 
This  model  provides  an  idealised  view  of  the  operational  and  functional 
requirements  for  a  service  together  wi::h  a  conceptual  design  and  imple* 
mentation  of  th^iit  service* 

Thus  the  virtual  terminal  provides  a  conceptual  input/output  device ;  an 
abstraction  oi  an  interactive  terminal  through  which  a  human  coiflmunicates  with 
a  computer  program.  The  computer  and  terminal  user  are  partners  in  a  dialogue 
whose  semantics  an  handled  by  the  Application  Lay^r  protocols  for  a  partic- 
ular serv  ^ce .  The  signals »  passing  bet wen  the  conceptual  input /out put  device 
and  application  to  maintain  a  presentation  image  common  to  the  partners » 
constitute  the  virtual  terminal  protocols* 

The  actual  terminal  may  be  fonited  from  one  or  several  devices,  possibly 
with  attached  or  inbuilt  intelligence^  under  the  control  of  a  human  operator. 
Those  functions  ;^ich  the  operator  can  exercise  locally  and  have  no  lamote 
effect  are  not  the  concern  of  the  virtual  terminal  (e *g*  local  editing  func- 
tions to  correct  typing  errors  on  input)*  The  designers  of  virtual  terminal 
protocols  recognise  that  there  are  a  number  of  r^al  terminals  classes.  There 
is  a  corresponding  set  of  virtual  terminals  classes.  This  allows  a  virtual 
terminal  cl^ss  to  be  identified  by  a  simple  declaration  and  avoids  the  many 
tedious  interchanges  which  would  be  needed  if  the  terminal  characteristics 
were    negotiated    between    the    application    processes .  Recognised  classes 

include  stream  (i*e*  scroll  mode)  >  page,  data*^entry,  word  processing  and 
graphics  terminals. 
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Conventionally t  terminals  are  used  in  two  way  alternate  mode  and  this 
method  of  working  has  influenced  the  way  virtual  terminal  requirements  are 
often  specified.  Dialogue  control  is  invoked  by  asserting  which  of  the  two 
application  entities  has  the  turn  to  send  data.  It  is  well  known  in  such 
situations  that  one  or  other  of  the  application  entities  may  wish  to  assert 
its  turn.  This  is  commonly  accoiapl ished  by  an  attention  signal.  These  are 
clearly  features  of  the  Session  layer  though  frequently  such  '*out"of^band" 
signals  are  implemented  by  use  of  a  much  lower  level  '"interrupt"  mechanism 
(Ci^g^  the  X25  interrupt  provided  in  the  network  layer) ,  This  happens  in 
spite  of  the  fact  that  a  full  duplex  communication  channel  is  provided  by  the 
Transport  Layer  protocols  and  the  concept  of  a  half  duplex  virtual  termiual  is 
a  logically  maintained  fiction,  Thus^  the  attention  can  be  transmitted  by 
the  Transport  Layer  protocols  as  rr.  "in-band"  signal. 

Within  the  conceptual  data  store  each  sy«iit)ol  has  three  attributes;  (a) 
its  graphic  representation*  (b)  its  presentation  mode*  (c)  its  address  in  the 
store  *  On  a  real  d^^vice  the  presentation  mode  offers  such  features  as 
intensity*  colour*  inverse  video*  blinking*  non-echo  etc.  Being  addressable* 
symbols  may  be  inserted  at  wil  1  within  the  store  (equivalent  to  cursor 
control).  Issues  still  to  be  addressed  by  the  designers  of  virtual  terminal 
protocols  are  the  character  sets  to  be  used  particularly  for  open  inter- 
national communication.  The  Koman  alphabet  used  by  the  Engl ish  speaking 
world  is  inadequate. 

The  model  for  the  abstract  file  store  establishes  a  conceptual  f ile^ 
image  *  file  attributes  and  file  access  methods.  A  filestore  is  an  admini-* 
strative  collection  of  files  residing  at  a  particular  domicile  and  includes 
descriptions  of  file  properties  and  file  names.  It  may  also  contain  pointers 
to  files  in  other  filestores  possibly  held  at  different  domiciles.  A  file  is 
a  container  for  a  named  col  lection  of  information  with  a  conmon  set  of 
properties.    It  may  be  structured  or  unstructured. 

File  access  covers  the  inspection*  modification  and  replacement  of  all 
or  part  of  the  contents  of  a  file.  File  manage'nent  is  the  inspection  or  man-*' 
ipulation  of  the  properties  associated  with  the  file  as  whole  including  mm^ 
ipulation  of  the  file  name  or  location.  One  j>ervice  which  is  continually 
demanded  of  computer  networks  is  an  ability  to  transfer  a  file  from  one  loca-^ 
tion  to  another,  A  way  of  visualising  this  service  is  to  use  file  access  and 
management  protocols  together  with  a  copy  program  to  effect  the  trans fer * 
This  moves  files  on  a  record  by  record  basis  ^s  each  (remote)  request  for  the 
next  record  is  made*  In  a  frequently  used  service  such  a  mechanism  is  likely 
to  be  inefficient.  Instead  an  additional  file  transfer  service  is  postulated 
which  will  declare  at  the  outset  that  the  objective  is  to  move  a  named  file 
from  one  location  to  another,  Fol lowing  an  initial  dialogue  betwe^a  the 
participating  file  transfer  processes  the  transfer  takes  place  as  a  unidirt^ct- 
ional  flow  of  a  stream  of  data.  To  preserve  file  structure*  record  markets 
must  be  inserted  into  the  stream.  Thus  the  model  of  a  file  transfer  protocol 
differs  from  that  for  file  access.  In  the  former  a  copy  procedure  is  dlstri-^ 
buted  over  two  hosts  and  makes  local  access  to  local  filestores .  In  the 
latter  a  non-distributed  copy  procedure  operates  between  a  locsl  filestore  and 
a  remote  filestore*  through  file  access  protocols. 
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Whereas  Ctie  Application  Layer  protocol  of  file  transfetfj  access  and 
managemt^nt  are  concerned  with  management  and  integrity  procedures  >  the 
Presentation  protocols  maintain  s  mspping  of  file  sttributes  ^  names  ^  data 
representstions  and  formats  between  the  coinmunicsting  processes* 

Less  has  been  said  within  the  standardization  bodies  concern^  ng  job 
transfer  and  manipulation*  That  users  feel  a  need  for  this  serv:  ^e  is 
certain  since  one  of  the  first  applications  of  telecommunications  to  computing 
was  to  provide  remote  job  entry  to  batch  processing  systems.  However  with 
the  present  trend  towsrds  interactive  progranaoing  many  of  the  previously  used 
techniques  sre  no  longer  appropriate >  Vher«  the  interactive  user  wishes  to 
submit  a  job  to  a  batch  system  the  interactive  environment  itsually  enables  him 
to  identify  a  job  file  specifying  the  job.  When  this  file  is  collocated  with 
the  batch  processing  system^  the  operation  is  purely  local.  When  the  job 
file  is  located  remotely  or  its  program  and  data  components  distributed*  then 
file  transfer  and  management  protocols  are  required  to  submit  the  job  and 
return  output.  Application  and  Presentation  Layer  protocols  are  needed  to 
associate  named  devices  with  batch  processing  streams  *  User  enquiries »  on 
the  progress  of  jobs  and  cane  illation  of  submitted  jobs »  are  Job  Management 
sevices  requiring  agreed  protocols. 

Still  less  well  defined  is  the  range  of  management  protocols  which  will 
be  needed  in  open  system  interconnection.  Som^  computer  specialists  have 
observed  that  *  because  one  may  sometimes  organise  a  computing  task  as  a 
parallel  processing  activity  on  one  computer  >  this  task  could  be  transferred 
to  a  distributed  system  where  the  component  processes  could  truely  run  in 
parallel.  Were  this  to  become  a  geneml  rather  than  an  esoteric  requiremetlt 
there  would  be  value  in  standardising  the  management  of  such  distributed 
tasks.  For  the  present  the  majority  of  user  requirements  are  essentially  met 
by  localised  sequential  processing.  The  value  of  networking  lies  in  giving 
the  user  access  to  remote  programs ^  computing  resources  and  data  and  in  the 
distribution  of  functions .  Because  the  user  end  the  resources  he  wishes  to 
call  upon  are  distributed^  some  degree  of  parallel  processing  and  management 
is  inevitable .  The  operational  requirements  of  networking  iir.ply  management 
support  in  the  form  of  resource  directories  >  accounting  and  billing 
procedures .  Where  security  is  of  importance  it  will  be  necessary  to  protect 
not  only  data  in  transit  by  encryption  but  also  access  to  resources ,  On^ 
feature  exhibited  by  the  new  data  networks  and  not  provided  by  voice  netvcrks 
is  the  identification  (by  address)  of  the  csller  to  the  callee*  Password 
mechanisms  are  usually  invoked  to  identify  the  user  to  the  computer  system* 
Where  more  security  is  needed^  the  computer  system  should  authenticate  itself 
to  the  user  Public  Key  Encryption  methods  offers  both  data  security  and 
authenticate , 

A  user^  interacting  with  many  programs  at  once  or  at  more  than  one  host 
site>  also  requires  management  protocol^j*  Having  once  identified  himself  at 
the  terminal  the  uaer  will  be  reluct«<nt  to  have  to  log  in  to  every  system  to 
w;^ich  his  work  takes  him.  Some  of  these  systems  he  will  be  using  by  pro::y 
through  another  compute*'.  At  some  hosts  he  will  have  to  identify  resources 
by  name  rather  than  network  address  aud  the  problem  of  managing  the  migration 
of  user  ^session*  from  one  application  to  another  has  already  been  Identified. 
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These  are  all  aspedts  of  distributed  management  which  will  call  for  managcmeui 
protocols .  The  Reference  Model  dis  tingui  shes  them  from  other  management 
issues  by  allocating  them  to  the  Application  , Layer  of  the  model  even  though 
they  ar(?  conventionally  reg^rd^d  as  system  rather  than  application  functions- 
In  addition  there  are  in-line  management  protocols.  These  are  concerned  with- 
the  management  of'  resources  which  are  peculiar^  to  a  layer.  They  are  most 
readily  recognised  in  the  lower  layers  as  flow  control  and  error  recovery 
mechanisms  . 

4.  Postscript 

At   the  time  of  writing  this   paper  SCi6  has   submitted   its   proposals  to 
its   parent  committee ,   TC?T^   and  these  are  out  for  ballot.       In  its  meeting  in 
Madrid ,   November  1979 ,   TC97  will   decide  upon   the   outcome  of  SCi6 ' s  consider- 
ations .  If    TC97    follows    SCi6's    recommendations ,    SC16   will    create  four^- 
working  groups  to  handle  t'echnical  issues.      These  will  cover: 

Reference  Model 

Application  and  System  Management 
Application  and  Presentation  Layers 
'   Session  and  Transport  Layers 
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The   issues   that  have  been'  identified   in   this  paper, 
wilt    be    investigated    in    depth.  The    norma  1  process 

international    standard    is    slow  and   many   commentators  have 
will    be    at    least,  five 


and   many   others , 
of  ^creating  an 
suggested   that  it 

years  before  the  topics  discussed  here  have  become 
The  author's  own  view  is  that  there  is  no  need  for 
to  d is  pair  of  networks  until  then.  The  guide  lines 
established*  Once  a  standardization  work  item  has 
value  it  can  be  expected  to  become  a  standard  in  the' 
fullness  of  time  as  dictated  by  ISO  voting  procedures.  it  is  likely  to  be 
taken  up  speedily  as  a  de  facto  standard  both  by  manufacturers  and  users . 
This  /nas  happened  in  the  case  of  the  HDLC  protocol  s  *  There  is  no  reason  why 
it  should  not  happen  to  high  level  protocols  for  open  system  interconnection.- 


international  standard  s  . 
the  computing  community 
for  the  future  are  wel  1 
generated  a  proposal  of 
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Ahstrapt 


This  paper  discusses  management  aspects  on  Open^Systems  Interconnection^ 
Tw;o  major  categories^  appiicat'ion  management  and  system  management^  are 
treated  in  detail.    A'fter^a  car^eful  modelling^  the  major  areas  for 
standardization  9f  management  protocols  are  identified.  ^ 

1.    INTBODUCTION  ^  -   .     .  y  " 

The  I'ecent  studies  lead  l^^-the  International  Organization  for  StandaVtJi- 
2^ation  (iSO/TC97/SC16)  on  the^  Open  Systems  Interconnection  have  created  some^ 
useful    architectural  guidelines  for^computer  cbuSiunicattons  (l).  -  TJfeti^h^ 
'many^f  the  contents  require  further  discussions  ,and  rei'inements  ^  it  is 
assumed  that  ^international  cooperations  will  take,  place  tq  carry  but'  the 
momentous  tasks .    Jn  this  paper^  the  aspects  on  management  issues  regarding 
th^  Open  Systems  Intercon^iection  are  discussed  so^  tliat  this  may  provide  an^ 
aid  to  refine  and  develop  the  architecture  from  its^  management  vievpoijit  as 
well-  .  '  ^  *  '     ,         J        '      '  -  ^  ' 

'2.    DISTRIBUTED  APPLICATIONS  AND  NETWORK  MANAGEMENT  ,       ^  ^ 

The  term  'dlstritaited  application'  is  defined  here  as  a  set  of  applica-  " 
tion-proceSses  which  are  comnnihicating  Ijetween  them  and  performing  ^an  orderly 
data  exchange  ^7ith  syncjironization^  data  inte^ity  and'other  functions  to 
oljtain  given  oljjectives;  each  of  the  application-processes  resides  in  one  of 
the  interconnected  systems*    The  Open  Systems  Interconnection  is  primarily 
concerned  with  the  inter-process  communications  Tpetween  systems^  ljut 'at  the. 
same  "time  some  sort  of  *higher  level'  coQperations  Ijetveen  the  processes  are 
;ess^t^ial  in  order  to  perform  the  users*  distriljuted  ^pplibations^*  ' 

The  environment  of  the  interconnected  systems  and  the  associated 
'  distriljuted  appli«-tions  can  Ije  regarded  as  a  network*    In  order  to  support 

and  coordinate  tW  distributed  applications^  special  functions  for  managing  * 

th^  network  resources  are  -required-  and^  here^  they'  are  referred  to.^sts  *net^ 
..work  management'*    it  is  the  purpose  of  the  following  few  sections  to  clarify 

the  basic' operatioT\3  and  environment  of  the  network  management  for  the  » 

distributed  "applications  (2)* 
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3.    METWORK  M^iUAGEMSNT  ENVlROHMENT 


.  *   A  distributed  appMcation  may  harve^  specit^c  purposes  such  as  a  sharing 
of  resources*  obtaining  Mgher  reliability*  or  expstnsion  of  a  local  system 
capability  by^ accessing  additional  resources.  ^In  order  to  effectively 
.accomplish  these  purposes*  the  network  management  functions  are  provided; 
these  functions  include  network  resource  allocatiorf*  synchronizatt^|lof 
Yelated  processings  stild  error/failure  recovery  schemes.  ' 

In  plain  words*  the^  functions  may  be  considered  as  if  a  set  of 
loperating  system  ^unct^ons 'Vexists  for  the  network  (3).    An  operating  system 
in  a  computer  system  manage?  resources  such  as  main  memory  and  peripheral 
equipment,'  so  that  the  user  jobs  can  share  the  resources  effectively.  The" 
relationship^  between  user  jobs  ajid  the  operating  system  may  be  considered 
analogous  to  those  between  the  distributed  applicatiotns  and  network  management 

The  network  services  for  distributed  applications  are  considered  to  be 
two  distincjt:  categories  of  management  functions;  i^e**  th6  management  in  an 
a:pplication  oriented  environment  called  '^pplicatiop  management'"  and  the  f 
maaagemejit  of  the  ^network  resources  .shared  by  the  network  jobs  called  'system 
manafeai^nt '  (1*)/"-.  '  % 

U.    RE^^EW  OF  ISO/TC97/SC16  11227  MODEL 

In  the  ISO/Te97/SCl6  N227  mpdel,  the  network  management  functioris  are 
located  in'^the  Application  Layer  (See:  Figur.e  l),  ^ 


user-application -entity 


applic  at  ion-^pianagement-applic  at  ion-er\t  ity 
sy  St  em-managentent  -appli  c  sit  ion-ent  i  ty 


Appli^^ation  Layer 
Presentation  Layer 
Session  Jjayer 

Trtosport  %^T^r 
Network  Ldyfer  . 

t)ata  tirik  Lajfter 

ilbysical  Layer     '  ; 


Legeijd :      ,  ^ 

*  '  Interface  bet- 
ween adjacent 
layers 

■^--^  :  Special  inter- 
face for  ma^fi- 
gement 


^>ayer  nonage- 
ment  functions 


Figure  1;'  A  REPRESEMTATIOn  OF  MANAGEMENT  FUNCTIONS 


^R^fjerrifig  %p  ^he.mo^l '(FiguT-e?!)  and  the'  conteht^  discussed  in  ^22f,  :^  ' 
some  6f  t^e  manae^ent  fuiijitiol:^*  may'.t'e  classified  int?d  ^the  applicatiori    ^  r 
manag^meat  funljtions;  ^atile  1  i^''^  14«t..of^^typical,  function    Classified' into 
this -category*^"  Some  of  t^e  manag$rifen€''T\inctidns,  on  l^tie  oth^^)han4,  may  tfe 
cl^ssifi^ed  into  the^  syHem^^niana^eiji^nt  fUnt-^iong^;  Tatle '2^ife     list 'Of  typical 
fimctions^classifie^  into  th'is/csttegorjrr-  ^Ih  '!  '  K"^^-   ^  -     m  > 


^  Tatle  1.;,  TYPIGA)^  i^PLICAjlOlTMAKA^  A^'^"^, 


Initiation  6f  p&l*aine^e3:s  which'^reppefeen"t  &pplicatron-;processe9 

'Xnitl^tfion,*inaint^narice  and,t^rmin'atien      application^-proces^^es  ^ 

*^   Alloc  at  ion- de-^allpc^Ltidn  of  ipgical  ,res^)Urces  to  application- f  ^  i 
processes  ^    '     ;  J         '       '        I  -    ^  '       '   *  ^  * 

*  DeV^ction  ain^-^ preveiition  of  r;e?our<!fe*  iritjerfer^nce  and  de^adlock. 

*  "iniegrity  and  commitment  conirql         '  ,  ■ 
.    Sequrity  contrM.    *          .             ^              ^'   -  - 

*  Checkpointing  ai^d  r^^overy  control  ^      ^-  '^^^'^  ^  , 


Tatle  2: 


ryPIpAL  SYSTEM  MMA(^BtENT  ?;iJMCTIONS 


(a)    Activation/ deactivation  *ihaiiageii3ent -      *  .  ^ 

*  Activation,  maintenance  8«id  termination  for  physical  resoul'fres'  ' 
distributed  in  open  systems,  including  data  links  and  communica- 


tion media 


*  Some  pVogram  loading  functions  .  I  '  - 

*  Estatlishment/ijiaintenfipce/release  of  connections  tetveen  laana^e- 
ment  entities      1  *         .   ,     *  '       '  . 

*  Open  system  parameter:  initializatiorf  and  modification         \   *  * 
(Id  )    Itonitor  ing  1  *       ^  ^  " 

*  Reporting  of  ^statlis  and  ^status  'changes 

*  Statistics  repoJrting  *  \  ' 
(c)    Error  control"         \  j 

*  Error  detection  ank  some  of  the  diagnostics  .  *  *  .  .  *  " 
,  Seconf ig>:uration  and  restarts  '  i  '* 
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The  a|>pllcatlon  manag^ement  functions  have  been  located  in  the  Applica- 
tion layer  since    they  axe  applied  to  application-processes  (5).    The  func- 
^tions  Vhich  are  related  to  the  appli<;ation  management  but  are  not  performed  • 
within  the  Application  Layer  are  realized  l?y  the  services  provided  l?y  the 
lower  layers.  -       ^  ^ 

The^system  manaj^ement  functions  may  further  be  divided  into  two  types: 
(a)  the  system  Management  functions  which^  are  performed  within  a  loca^  sys- 
tem or;ly*  and  Xb)  the  system  majiagement  ftmctions  which  are  r^ated  to  more 
than  one  local  syst^i, 

'  (a)    The  system. management  functions  in  a  local  system  may  have  a  la^er^ 
management-entity  in  a  layer  which  manages  the  resources  in  the  layer  and, 
the  syst em-management -applic at ion^entity  which  manages'  resources  in  the  local 
system  and  resides  in  the* Application  Layer. 

'  (b)    A  well-defined  set  of  protocols  is  required  for  the  system  manage- 
ment functions  related  to  more  than  one  local  system.    The  entities  which 
realize  such  protocols  have  to  be  located  in  alPthe  related  systems  in  this 
case.    Since  the  inter-system  management  can  be  regarded  as  a' special  case  of 
distributed  applications*  the  entities  of  the  system  management  may  be  concep- 
tually located  in  the  Application*Layer.    In  Figure  1*  the  locations  of, the 
sy'ktem  Tnanagonent  functions  are  displayed  and  It  is  understandable  thatHhe 
inter-system  connectabllity  is  heavily  dependent  on  the  protocols  in  the  layer 
from  the  management  viewpoint.    The  specJ^al  interface  aaong  the  syste^i-manage- 
ment-entity  and  lay^r-management-entlties  should  b6  provided  if  more  than  two 
systems  are  to  be  interconnected  with  effective  sys;tems  management. 

5.    DEV.ELOPMENT  OF  THE  CONTEXT  OF  NETWORK  I^AGEMENT 

In  order  to  develop  the  foregoing  conceptual  description  in  a  practical 
envircS^entf*  it*is  useful  to  present  the  models  describing  both  the  system 
management ^and  application  manag^ent  characteristics.    For  this  purpose #  ' 
Figures  2*  3  and  k  are  prepared  and  some  new  terminologies  are  introduced » 

Figure  2  s'hows  a  model  of  'opgn-systems-network' .    The  terra  Dp  en -systems- 
net-work  is  used  to  mean.^  abstract  network  model  composed  of  common  resour- 
ces (systems,  links)  in  the  physical^  network  environment. 

.    .  ^ 

The  term  ^user-appiication-network^  means  a  network  model  which  srhows  an 
appli<jation  oriented  environment  consisting  of  the  resources  employed  by  a 
particular^application.    More  %han  one  \iser-application-ne-bvork  may^be  fcullt  ^ 
on  an  open-^systems-network.    In  Figures  3(a)  and  3(b)^  two  separated  user- 
applic^t ion-networks  are  displayed*  which  are  built  on  one  open-systems- 
network.    Note  that  some  systems  may  be  used  for  and  belong  to  two  or  mpre 
user-application-networks •  '  > 

The  systCTi  managemeait  functions  are  required  for  the  network-wide 
management  of  all  resources  defined  for  the  open-systems-network.  The 
application  management  functions  are  needed  for  the  application  specific 
management  of  all  resources  defined  in  the  user-applicati«i-network. 
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Fig^e  2:  '  EXAMPLE  OF  OPEM- SYSTEMS- HETTHOIK 
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Loqkin^  at  Figure  2  ^       let  us  fiirther  examine  details  of  open-, 
systems -network  and  user-application-network. 


5 . 1      OPEN-SYSTEMS-NETWORK  '      ^  . 

^     ,  The  open-systems-networkj  from  management  viewpoint,  is -a  ;ietvork  model ^ 
T^ich  represents  the  m^chanism-qf  the  system  management  in  the  network.  The 
open-system-netvork  may  consist  of  more-  than  one  open-sy st ems -management - 

■  partitions.    In  Figxire       three  s^parateti  open^systems-management^-partitions 
STfe  shovn.    Each    opoi-systeihs-managemefnt-partition  may  consist  of'^a  number  or 
processes;  these  are  system-management-applicatlbn-processes  interconnected 

by  system-sessions.    Qnej  of  the  syatem-management-applic|ition-processes 

■  given  the  sufjenrisory  management  I'^sponsiblltity  ifo^* -all  resources  'in  the 
opeH-syst^ms-managementTpartitUon . , ^ 

^  Tlie  concept  of  open-systems-management-partition  allows  both  centralized 
and  (Jecentralised  network  manaigement  mechanisms.    How  to  structure  the 
centralised  or  decentralized  network  jnanagement  meohanisms  is^  therefore^  left 
for  the  decision  of  the  network  designer.  NQius,  it  has  a  wide  flexibilii;y 
for  heterogeheous  network\implementations. 

V^The  term  'system-sesslcin'  is  introduced  to  mean  a  logical  session  whicl^ 
pe]*fonns  coimnunlcatlon  functions  ietween  two  system-management-app^ication- 
processes  for  network- management .    A  system-m^agement-ap^lication-process^. 
"  manages  the  resources  of  its  own  as  well  as  thfe  link's  connected  to  the  system. 
A  system-management-applijation-process  con  communicate  with  another  system- 
manageowt-appiicatidn-process  through  the  communications  services  offered  by 
the  system-^sfission.  *<    .  ^  -     '        .  '  '  *  -  . 


USE^-APPLtGATlOtf-KSTWORK 


A  user-application-network  is  an  abstractiqn'^of  a  network  irtiich  uni.quely 
operates  a  sp^ific  distributed~application  "(See ;  Figure  3)-    A' number' of 
inter-relat^d  ^pplication^processes  may  run' concurrently  in  a  single  computer 
network -where  the  common nietwork  resoixrc^s  are  shared  by  a  number  of  applica-^ 
^  tion-processes.    The  user^application-network  re|5resents  "a  set  of  in'f^ft*-  ^ 
related  application-processes  including  the  resources  for  the  application* 

^  ^        *t  » ^  ■      ■  ^ 

A  Mser-applicationrnetwork  may  be  divided  into  more  than  one  user- 

applicatioft->management*paybition.    This  concept  is  similar  to  the  previous 
open-s;g$tems*maoagement-partition  ^which  wa^  based  on 'system  management/ 
whereas  this  one  is  used  for  a  user  application,  'Ifote.  that  the  user-applica^- 
tion*raanagement-partition  is  independent  o-f  the  opien-sy  stems -management - 
partition.    By  introducing  the  concept  ot  user-applicatijon-mariagement-parti- 
tion,  In  a  w4y  similar  to, the  system  managements  the  user  application  manage- 
ment mechanisms  may  be  centralized  or  decentralized  within  the  network,  "  ' 

Each  user-application-management-partition  may  consist  of  a 
number  of  user-application-processes  and  an  appl I'c at i on-managemeni -appl i c a- 
t ion-process  interconnected       user  sessions,.    One  and  onlyj^ne  applicatiot^- 
managefiient-application-process  exists  in  a  userrapplio^tion-management-^ai*i-' 
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tion  and  \t  i$  the  sen\rice' manager  for  the  user  application*    The  mi^in  func- 
tions of  this  application-management-application-procesa  a^;e;    (a)  address 
,  conversion  from  the  global  title  assigned  ta-a  user*appi'ioation-process  to  an  - 
Address  indicating  a  physical"  location,  ,(b)  user-appiication-RrQ,ce'$s  Ve^ist- 
ration  to  its  user-application-netvork,  -(c)  coimqunicaliipn  authori2ati<5h,  e.%.  y 
password,  checking,  an(J  fd)  supervisory  informatio,n  processing  for  user- ^ 
application-processes.    The  tiser-session  "is  a  sessiiyi  which  performs  comraimi*  ^ 
elation  functions  between  two  user-application-r^rofiesses  and/or  applicatitfn- 
managoaent-application-processes,  ^       '  ^    „  ^ 

The  re^urc^s  logically  ;related  to  a  distribieited/applicjitioii  such 
files,  device^  and  databases  afe  considered  tb^be  attached  to  the  ^'correspond- 
ing user-application-process.    The  reasons  for  ?Ltta<;hing, these  iiesource's 
logically  to  the  user-application-prooess"  are  summarized  as:    ("a^  the  model  ^ 
foK  abstracting  various  network,  resources  ,can,be'  imified  as  -relations  "between 
two  user-appiicatibn-^rdcesses  instead  of  ccfaplicated  or  too  specific /models 
like  the  relationships  between  user-application-processes,  logical  de^-ices  and 
or  logical  detabases,,  andr  (b)  management  fun^tio^s  for  such  logical  resources^' 
are  buried  in  the  user-application-process  to'which  they  are^attache^/  Thus,' 
this  creates  a  simple  user  applicatior^  jnanagement  model  and^  provides  Sf  basis- 
for  widely  acceptable  common  interfaces  for  these  resources,  ^ 

5.3      OTIJER  COKSIDERAT'IOKS  *  *   .  '  v 


(a)    Resource  Management 


<     As  descrived  previously,  the  logical  ijesources  such  as  logically 
connected  files,  devices  and  databases  are  attached  to  a  user-application-* 
process  in  this  paper ,^  'Therefore,  the  ^resource  management  in  the  i^ser-  '  ^ 
application-netwoM  aa^jr  be  considered  equivalent  to  the  access  and  failure  " 
management  fo;:  the  ucer-application-propess*    Heaip^,  the  model  described  here 
-and  th^ ^discussions  are  deemed  to  assist  in' outlining  ths  resoKrce  management^ 
schemes  such  ^s  directory  management  (address^  conversj^on),  communication 
authorization,  lock  and  ijiilopk"  control,  failure  management,'  'and  tai:^f¥ 
administration,  *      V.^,  _     ^  ^        ^  " 

(b)    Data  Security  .'    *      i  "  '  ' 

Data  plrotection,  access  con'fcrol  and"  authentication  tibntrol  are,  among 
others,  three  major  data  security  considerations*    These  3hould  be  supported 
by  the  applicaticjp  -and  sys-dem  management  schemes*    However,  this  subject  in^  ^ 
detail  is  beyol^^,i,the  scope  of  this  paper. 

,(c)  D^a| 


patJ^'^iisls^hcy  will  occur  -if  update  processings  ^arfe  executed 
.indejteiKfentl^J^^pra;  synchrpniaatlon  amopg  related  processfss*    The  mechanisms 
,  such  -^g  aheckpoiSEyrecovery^  and  comiaitmeni  control  ar^  somfe  of  the  major 
issues  on.'  data  integrity  ta  ^>e  stjad'ie'5'  for  Open  Sysliems  Interconnection*  The 
model  and  management  component*  breakdown  exercised,  in  this  paper  will  also 
support  further  development  of  ihis,  subject  (6)(7)*  "  -  ^ 


6.    STANDARDISATION  0^  MANAGEMENT  PROTOCOLS  '  '  •  -    .  * 

So  far  ifi  this  paper^  maiiegeinent  issues  for  Ppen  Systems  Xnterconrfection  ^ 
based  on  N227  model  have  been  discussed  in  a  concise  manner*    In  reality, 
-however,  there  are  still  many  ambigUities  and' inconsistent  issues  remaining  to 
be  resolved  in  the  Reference  Model  document  N227.    It  is  necessaiy  to  further 
improve  the  model  so  that  the  model  will  be  able  tof adequately  accomodate 
the  management  aspects  of  the  Open  Systems  Interconnection.    In  this*paper  a 
clear  point  has  been  brought*  up;  these  ere  tha  system  management  and 
application  management,  i,e.,''the  two  maflor  categories  for  Open  Systems 
Interconnection  management.    From  there,  further  classification  technaqi^s 
are  introduced^*    These  techniques  and  the  study  results  are  hoped  to^ 
provide  some  additional  'guidelines  for  standardization  of  management  pro-  ^ 
tocols.    *  ■       ,  '    ^  ^   ^  ' 

Here^  as  a  part  of  the  study,  this  paper  tries  to  breakdown  the  areas  ^for 
the  standardisation  for  management  aspects,  based  on  the , foregoing  study; 
they  are  fa)  ope\i-sy§tems-networK  initiation  and  termination**  (b)  user-appl^.- 
cation-network  iDitiation  and  termination,  (c)  user-session  establishment  and 
release,  <fd)  .network  pperation  and  maintenance  management,  (e)  resource  manage 
meht,  and  (f)  (iata  security  and^integrity. 

\  .  •  ^  - 

(a)    Open- systems-network  initiatiorr  and  termination  protocols 

Th^  following -funbtions  should  be* included  in  the .protocols : 

*  Activation*,  maintenance  and  termiriat'ion  of  data  links  and  system 
managanent  entities  (system-management-applicat ion-processes ) 

,  ,  "  ^  '        -  t 

•  Establishment  and  release  of  system-session  between  all, pairs  of  sys-^ 

tem-management-appli cat ion-processes  -  - 

•  Error  detection,  network  reconfiguration  and  routing  talAe^pdate 

User-application-network  initiation  dnd  termin^jtion  protocols  •  , 

The  following  is  a  list  of  tj^cal  functions  in  thT  pr(|focols:  , 

^       *  Initiation  and  termination  of  Application-management-application-pro- 
cesses 

,  Initiation  and  termination  of '^ser-application-processe^ 
*  »  ^   ^  *  ■ 

*  Allocation  and  de-allocation  of  logicfal  resources  foj  user-application- 
processes  '      ^  ^ 

t  ,  ,  ,  ^  > 

»'(c)    User-session  establishment  and  release  protocols 

A-  scen^i^  of  ^tKis  operation  is  giarg^.heref  "In  order  to  establish  a  user.- 
session,  a  user-applicati9n-process  sen^  a  request  to  the  appli^at ion-manage- 
ment-application-process.   If , the  user-application-managem^t^-process  is  able 
to  handle  the  request,  then  it  prcJceeds  to  the  next  step  such  as  a  profile 
interpretation  (viz.  parameter  expansion  in  which  th^  cl^araSteristics  of  the 
session  are  specified]^,  address  conversioji  (viz.  betveeii-^obal  title  and 
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physical  location  address),  authorization  checking,  or  any  other  required  - 
processing-    If  the*  request  is  permitted,  then  thfe  application-management-- 

pplicat ion-process  sends  the  permission  back  ^o  the  requesting  user-applica- 
t\on-proc^s-  *         ^  ^  "   '  ^ 

ork  operation  and  maintenance  management  protocols*  -     '  "  ' 

ese  protocols  are  used  by  the  supel*visory  systemnnanagement-application- 
and  are  "applied  to  'the  territory  specified  by  th^  open-systems-manage- 
_     _      itior^  for  vhich  the  super^sory  system-management-application- 
process  is  responsible'-    The  following  is  a  List  of'  some  functions  to  be 
provided  by  themi       "  *  ,  * 

^Collection  of  statistical  information  '  ^         '  ^ 

*  Statistics  reporting  j 

.  Reporting  of  status  and  status  changes  of  resources 
I       Remote  power  on/off  ch^cKing 

,  Periodical  testing  ^  *  ^ 

{e}    Resource  management  protocols  -  ' 

\    "  ^  *  .        '    '      *  ^  ' 

.  The  functions  to  be  included  are:  registration  of  resources  and  removal 
of  ^these  from  tlvi<  op^n-^ystems-network  or  user-appldcat^on-network,  and  up- 
dating of  the  status  of  resource  availability  for  each  network*^ 

■  N     •  "  ^   ■  '. 

7*    cbNCLUSION  '  '  ,^  .       .  '       ^  ,        *  ^ 

■  This  papeV*  ftas  166ked  Into  an  insight       the  management  aspects  of  Ppen 
Systems  Interconnection.    Though 'the  paper  hs^^s '/foupd  e5ctremely  bf'oad  and 
c&mpl^  areas  for  the  subject,  it  has  tried  *to  identify  the  specific  sub^' 
areas  and""functions  which^  are  considelred  necessary  to  "be  standardized  to 
facilitate  Open  Systems  Interconnection- 

In-order  to^resolve  these  management  issues^  it  is  iraper^tiv?  for'  experts 
^in  thes^.broa*' {as*yet  specific ),area$  to  -gfet  together,  for  further  coll-abqxaij* 
tion  to  develoj)  tJhe  Open  Systems  Ij}terconnec,tion  inclu'iing  management  schemes 
and  protocols.  ^ 
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THE  QSA  PROJECT:  < 
THE  LAY£R  structure  QF  THE- REFERENCE  MODEL,  RECONSIDERED  ■  ^ 

S.  Schindler*- D.  Altenkr^er,  U.  Flasche 

3. , Sch^l ze^  M-  Stainacker  %  , 

Technische  Universit^t  Berlitz 


/'Abstract 


The  paper  intrcTduces  the  "basic  characteristics  of  thVReference  Model  in  a 
tutorial  like  style*  A  tutoria^l  presentation  of  the  Reference  Model  seems  in 
order,  not  that  much  because  of  ilidactical  reasons,  but  because  our  intention 
is  to  clearly  prepare  and  make  explicit^  th&  concepts  on  whi^h  it  is  founded. 

Op,  the  whole,  the  ^l^apisrr  pleads  for  m^iintaining  the  present  7  layer  structure 
of  the  Reference  Model  for*Dpen  System^  Interconnections.  Thi^  pleading  is 
based  on'quite  general  consideration^  from  the  stan'^ardizations  area'  as  we],l 
as  from  the  software  engineering  area.  Several* weaknesses  of  the  present  ver- 

4ioji' of- the  Referepce  Model  are 'identified;  this  should  help  t<3  remove  them 
rom  its  future  versions.        *  ^        ,  , 


1*  Infcrodjiction   *  i  -       .  ,  ^ 

Presently^  one  of-  th£  magic  wo^ds  in  common  discussions  about  modern  computer 
^technologiTes, *is /'Open^Sy^tems  laitercpAnections" .  Closely  related  words  comiftg 
dp 'in *such  diegussions^  wdtild  be  "standards"*  "recommendations"  and  "proto- 
'cols^i^Th'e  next*^hap'ter  wtl  1  d\^cuss  various, aspect^  (J'f  the  philosophies* 
^  fhes^  keywords  stand  foXv  Chapter  3  then  *itl  get  dowa  to_^^the  *'Reference-^lo- 
'^del-^or.  Opfen  Systems 'Interconnefttiojis*'-  We  there  show*  that  the  7  layer  struc 
'ture  of  the  RefereniSe  tlodel  1^  reasonably  .not  only  l^ecause*^^  it  facilitates  *^ 
davejopting  stan3ar<Js  -  it«is  forced-xjn  everybody  considering  the  telecommuni- 
cdtiops  pnt>]>reio  from  a  so^t;yare  engineering  poi^nt  of  view.  * 

'11\e  ptiper  ^ssiimes  some  very  basic  knowledge  about  phe  RM  document^  only*  . 
Because^  for  discussing  tire  conceptionaX  ciy^stionsi  about  the  Reference 'Model 
CRM):we  aife  interestfe'd  in^  no  details  are ^rfeqaiTedffThere  are  various  impor- 
tant* conceptionjl  questions^  ^'sUQh'as  *  '  * 

T  •  the  iden^tification  philosophy  for  ir^er-layer  references* 
*    •  the  ri6t^on.o^  layet6„  ^  v       ^    .gr  "  ^  ^  ^ 

<        tl^, method  of  describin|^  a' Tay^r*  '        ^    *      ^      *  - 

the  characteristics  of 'feghenUayeff^s  compared  ,fco  the 


characteristdcs  of  the,  lower 


All  these  questions'  are  based  on  thei^act  that  the  BM  assumes  several  layers^ 
xharacterized  uniquely^  Thu's^  the  fundamental  'question  Is  " 

\        ^  .  '  <^  * 

«    whether  there  shouldk  be  ^J^ayess  in  a  "Reference  ^todel  for 
*   ,  Open  Sj^^tem^^nterconnections"*  at  all^ 

and  if  there  are  layers*>«  '     ^       '  *  '  ^  ^ 


*    hew  the«e  layers  should  be  chara<i^erized 


in  substance^  ^ 

This  paper  is  devoted  exclusively  to  reconsidering  this    central  question  * 
once  more  (the  four  ques^tions  mentioned  above  cannot*be  discussed  here^  be-  ^ 
cai:tse    of  time  and  space  limitations^*  Insiders  know  that  the  discussions  of 
these  questions  were  pretty  controvei^sal  in  the  past^  In  the.  beginnings  those  ' 
who  disliked  the  RM  layer  structure  doubted*  whether  there  should  be  any 
layer  prescribed*  at  ajll.  In  the  meantime  the  necessity  o'f^h^ving  the  ''lower 
laye^rs'*  has  commonly  been  accepted*  but  the  necessity  of  having  **higher 
layers*'  still  is  subject  of  massive  doubts^  As  j3  matter  o'f  £act;|^  the  discus"^ 
sions  about  the  higher ' layers  are  difficult  in  some  areas;  we^shall  explain 
why  this  is  ^o*  latfer  on  in^  this  paper^       ^\  *  'a 

^et  us  conclude  t4iis  short  introduction  with  a  statement  concerning  the  main 
purpose  of  this  papers  Our  strong  feeling  is  that  the  RH  documeat  is  of 
greatest  importance  for  the  further  technological*  development  of  networks  of 
coDmtunicating  beings*  where  th^s^  beings  are  definitly  more  in'^telligent  than 
a  handful  of  circuitry  (such  as  telephones  are)  and  definitly  less  intelligent 
than  human  beings*  We  really  mean  the  documenlf:     not  ^nly  the  ideas  one  may 
find  or  derive  from  it  "  because  it  should  be  the  document  that  is  used  as  a 
common  reference -when  talking  about  the  Reference  tlod'el  and  not  different 
(probably  incompatible)  explanations  of  and  c6mments  to  the  document.  The 
present  version  of  the^document  cannot  yet  serv&-.for  this  purpose^  it  never 
was  claimed  that  it  ^cotild  do.  But  when  Qomparing  the  present  version  to  th^  ' 
previous  one  (i*e**  the  N227' to  the  N1I7*  [1^2])  one  se^  that  various  incon^ 
sist^ncie's  and  weaknesses  have  been  removed^from  it*  but  it  is  still  far  from 
being  complete*  Its  authors  emphasize' this  need  for  furt'her  clar^if ications ^  . 
by\explicitly  calling  the  document  a  "workirtg  *document".  The  purpose  of  this 
paper  is  to  contribute  to  this  prbcess  of  clarifying  and  Stabilizing  the  con*  ^ 
cepts  developed  in  the  RM  document  and  to  helj^it  to  survive  and  to  assert 
itself. .Our  sometimes  critical  comments  about  the  present  state  of^^heRM 
document  should  be  understood  this  w^y. The  discussions  we  can-give  her^  are 
pretty  brief;  more. detailed  consideration^  may  be 
in  the  list  of  refetences. 


2. 


fo'^ld 


d  in  our  papers*  given 


The  Philosophy  of  "Open  Systems  Interconnections" 


Th^re  are^  two  m^in  streams  within,  the  rec^t  discussiofis  about  computer  net-^ 
works*system]i  to  be  distinguished  carefully.  They  are  indicated  by  the  key 
words  '^standards'*  (or  '^recommendations"*  in  its  weaker  ttvmi  throughout  this 
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paper  we  coniider  the  terms  ''standard*' ^and  "reg^tagn^^tii^   

and/'opetaness"*  ^  In  the  next  se(£'tion  w#  shall  discuss  iti  very  general  t^rms 
the  problem  of  standardizing  complex  systems,  first,  in  section  l.l-^e  then 


V 

show  thatt  the  SM  may  pe  considered  as^  standard,  in  section  ^2^.3,  we  proceed 


to  explaining  the  tetms  "openness"  and  "open  systems  interconnections'^  and 


finally,  in  section  2*4f  we 'relate  tTie  RM  philosophy  t^p.  the  classical  sche- 
mata philosopKy  .of  tlie  computing  sciences*    -  .  ' 


2.1 


Standardizing  Complex  Systems 


Without  hesitating  we  all  assume  that  we  have  a  reasonable  understanding  of 
what  is  meant  by  the  tiBrm  standard  -  whatsoever  is  being  standardized.  This 
understanding  says,  basically,  that  different  tilings  fulfilling  an  appropri- 
ate standard  would  neaUy  fit  together  if  this  is  asserted  by  this  standard* 
In  order  to  ensure  thatuhese  things  do  neatly  fit  together  the  standard  ful- 
fi^lled  by  them  must  detef^ne  precisely  a  lot.tf  details  of  t^hem*  (The  me^n- 
^ing  of  the  term  "neatly  fit  together"  is  assumed  to  be  self explaining  as  far 
as  thi^  discussion,  here, .is  'concerned;  it  seems  to  be  easier  to  avoid  a 
discu^'sion  of  its  precise  meaning,  by  not  using  synonyms  for  it.  I.e.,  we 
shall'repeat  this  term_  "neatly  fit  together"  stereotypically  whfen^ver  this 
meaning  is 'referred  to*)  ^ 

As  the.  things  become  more  and  mfre  complex,  the  attempts  become  increasingly 
unrealistic  to  guarantee  this  neat  fitting  together  by  detennining*precisely 
incre'asing  numbers  of  details  in  the  standard  thesei  things  are  to  fulfill* 
Let  us  put  this  <$bservations  into  other  words  and  become  more  explicit.  ^ 

Let  tis  consider  some  kind  of  complex  things  which  we  wish  to  fit  together* 
For  this  purpose  we  develop  ^a  standard  for  the  things  of  this  kiifil^*  Let  N  be 
the  number, of  details  prescribed  by  this  stan'dard,  asserting  that  those  sys- 
tems fulfilling*it  would  do  fit  togetfier*  Experience  shows  that  -  once  N  be-' 
comes  too  large  -  this*  standard  would  become  useless*,  Things,  reported  to 
fulfill  it,  would /lot  neatly  fit  together,  because: 

>t   • -Firstly, ,  the  standard  i^s^lf  may-conta.in— f-l^ws;  i*e*  it  may  be  incom- 
plete or  contradictory.  There  are  many  real  life  standards  having  these  . 
insufficiencies* '      ^  y  ■  I  ■  \  *  '   -  # 


•  Secondly,  the  standard  is  confusing*  Because  of  the  large  number  of  de- 
tails of  this  standj^rd,  it  is  inevitable  for  Anybody  interprj&ting  it 

to  run  into  severe  errors  and/or  misunderstandings,  quite  apart  from  ^ 
the  incompletenesses  of  his  understanding  of  this  'Standard*  Starting 
(rom  this  person^s  understanding  of  this  standard  When  designing  a  sys- 
tem which  shall  fulfill  it,  will  result  in  a  systeit*  which  probably  will 
mirror  this  person's  understanding,  i*e*,  all  insufficiencies  of»this 
underst^nditig*  t 

•  Thirdly,  .the  system  may  be  hardly  verifiable*  A  system  ful^fts  a  stan- 
dard, iff  it  fulfills  all  the  details  the  standard  prescri»s  (accord- 
ing to  some  given  interpretation-^^of  this  standard) .]  It  is  by  ncf  means 

a  trivial  ^ifask  to  check  a  complex  system  that  shall  jfulfill  a  standard 
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uK^Tfrfe't'  it"  actaaliy^  does  fuTniTV^n'cnT^ny^dVtan    prescribed  b: 
che  scahdajrd  (oait^  apart  irorn'the  fact  that 
mav  be  insarf icLent). 


•  Fourthly  -  even  if  ^"^s^i^o^ible  to/make  things  fit  together  -  it  tnav- 
not  be  possible  to-  find  "a  neat  solution*  becaus^  one  will  discover  ) 
that  some  of  the  detalTs  are  not^^^alizable  reasonably  or  efficiently, 
(i,e*  neatly)  in- the  one  or  the  other  ^^ystetn. 

To  suimnarize  this:    The  more  details  are  prescribed  tfy  a  standard,  the  harder 
it  becomes  to  make  one  ^system  ?.eatly  fit  cc  a:tot:;o.r  or:=  bv  tryi::?  c6  r^ar:^ 
theu^  both  fulfinin;;;  this  standard.  *    *        .    A         -  ^ 

On  the. other  hand^  obviously  different  things  would  not. neatly  fit  together  * 
unless  they'have  .a^  sufficiently  High  number  of  properties  i-n  common.  i.e\, 
the  number  of  common^ details  of  two  different 'things  must  not  drop  below  some 
threshold  if  they  shall  ne:atly  ifit  together,  "  -        ,  "  ^ 

Thus,  the  problem  may  be  stated  as  follow^:   'For  a  given  class  of  systems 
(e,g*»  computer  hardwaj^i/^ftware  systems)  find  a  set  of'potential  properties 
(as  independent  of  each  other. a^  possible)  such  tVat  on  the  one  hand 

•  the  number  of ^these  properties  p^mains  sufficiently  low  (in  order 
.to  maintain  underst*andability  and  verj-fiability)  and  the  properties, 

themselvesj  remain  sufficiently  undetailed  (in  order  to  maintain 
their    neat         implementability  on  top  of  any  system  of  the  given 
.  class)*  ,  .     ^  V  .  ^- 


but  on  the  other  hand 


•  this  set  of  properties  is  a  sufficient^ly  powerful  prerequisite  for* 
making  these  systems  neatly  fit  togedtier  (e.g.,  for  making  them  inter- 
connectable  to  each  other  in  the  .way  required  for  communjlcations  pur- 
poses in  distributed  computer  systems).         *      *  *  *  ' 

*  t    -  * 

r  '  ' 

Obviously*  this  setT  of  properties  does  not  yet  suffice  to  Vake  things 
(having  them)  neatly  fit  together*  All  this  ^et  does,  thijt  is  to  determine 
a  common  structure*^  so  tp  speak*  for  the  things  that  eventually  shall  neatly 
fit  together.  Starting  from  fhis  conmiDn  structure,  making  different  things 
neatly  fit  together    requires  elaborations- on  all  the  properties  which  were 
left  that  unprecise  that  the  purpose  intended  could  not  yet  be  achieved. 
Because  of  the  almost' complete  Indepetidence  of  these  properties  their  elabo- 
rations may  be  performed  almost  independent ]-y  of  each  other^ 

Proceeding    this  way  avoids  developing  big  standards  for  complex  systems  which 
shall  neatly  fit  together.  Instead*  we  would  develop  a  standard  for  the  struc- 
ture for  the  properties  of  these  systems*  at  first*  and  the^  the  standards 
fof  the  components  of  this  structure  (being. the  sfill  unprecise  properties 
of  the  systems*  as  ment^ioned  above)  r 


t  would  be  nice  it  the  set  of  all, these  particular  standards  eventually 
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wettld-  be-t6Sft^voluipenou3-thatu4Jie  alterMtively^aingle.j^ig^gitanda^j^  ju^^ 
if  this  is  not  the  case,  the  'Ueparatdon  of  concerns"  E3,A,6]    achieved  by 
the  approach,  first  to  detemiine  a  coimuon  structure*  wOuld  make  this  approach 
preferaBle*^  Because  a  system  having  this  structure  is  better  get-at-able  in 
the  sensfe  that  somebody  having  a  "particular  concern  need  only  consider  the 
overall' structure  of  the  system  and  the  particular,,  c6mpon6n,t  responsible  for' 
his  concern,  and  may  leave  aside  the'rest  of  it*  And  this  pair,  overall  and  t 
particular  standard,  will  be  d^finitly    simpler  than  the. alternatively  single 
big  standard*     *  *  ' 


2.2       The  Reference  Model  as  a  ^andard  "  |^ 

'2.2A      The  Claim  of  the  Reference  Model 


A  particular  kind  of  complex  systems  are  computer  systems*  Haking  them  ri|^t- 
ly  fit  together  means  interconnecting  them  to  each  other  such  that  reliable 
coomiunications  between  the  users  of  the&e  systems  may  be  performed  effi'^ 
ciently*  Let  us  assume  now  that  there  exists  a  set  of  properties  of  computer 
systems  of  the  kind  described  above.  Then  -  per  definition  of  this  set  of 
properties  -  two  arbitrary  computer  systems  having  these  properties  luay  be 
made  neatly  fit  together  (i*e*,.they  may  be  interconnected  to  e^h  other 
with  a*  reasonable  effort  and  reliability)*  '  ^ 

without  futrther  discussion  we  will  assume  for  this  paper  that 

•  a  computer  system  may  be  Separated  into  a  '*local*  part"  and  an  "inter*  , 
^connection  part",  and  \ 

*  the  prdperties  mentioned  above  only  refer  to  this  second  part,  the 
"interconnection  software/hardware***    ^  *  ^ 

The  Reference  Model  detefrmines  a, set  of  properties  of  .the  interconnections 
software/hardware  o£  computer  systems  and  claims  that  this  set'  of  proper- 
ties  is  of  the  kind  described  above*  I*e*:  Th^  RM  claims,  that  the  proper- 
ties of  the  interconnectiotts  software/hardware  it  prescribes 

*  are  powerful  enough  to  drastically  simplify  designing  ac^al  intercon- 
nection software/hardware  for  reliable  and  efficient  communications  ^ 
Jb^tween  users  of  computer  systems  (having  this  interconaection  hard- 
ware/software), and    *  '  ^ 

•  this  number  is  sufficiently  low  Ct^hus  maintaining  understan4ability 

^  and  verif iability  of  the  designed  interconnection  software/hardware) 
and  the  properties,  themselves,  are  sufficiently  flexible  (thus  allow" 
ing  efficiently  realizing  them  in  the  designed  interconnection  sojt- 
ware/hardware,  ^n  almost  all  realistic  cases)* 

The  RM  determines  these 'properties  of  the  cqmmunications  software/hardware 
inHirectly.  It  does ^not  ptescribe^any  particular  structure  for  the  inter- 
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connection  sof tvare/hardw^re*  But* 


it  do^d  prescribe*  that  the  interconnection  softvare/hardvare  nnist  supr 
port  particularly  struptured  communications  on  ahy  one  of  its  intercon* 
nections  betveen  users  of  khe'^intercotinected  systems*  and-  , 
it  does  prescribe  this  particular-  comnmhications  structure- 


In  the  next  chapter  ve  'shall  explain  ttie  substantial  decomposition  of  the 
netvork'  communications  problem  into  independent  parts  achieved  by  this  $tr^c- 
ture;  in  this  section  we  tnaJce  tsore  explicit  the  standardization  effect  ' 
'achieved  by  prescribing  the  conmmnications  structure  in  the  RM* 


?.2,2^  The  Communications  Structure  of  the  RM 


The  BM  consLd€^rs  any^  process  of  comniunication  [betveen  system  users  as  tt^^^g 
tiiany  layered*  Seven  of  these  layers  ai?te  consitfered  as  being  the  lowest  ones* 
ttxese  laye^rs  are  identified  by  the  HM;  in  many  cases  there  vill  be  many 
higher  layers  not  being  part  of  the  KM  (so  called  "application. specif ic  lay- 
ers'*). The  seven  layers  jof  the  RM  aVe  ordered  hierarchically #  any  applica- 
tion specific  layer  vould  be  located  on  top  of  this  hierarchy*  In  this  paper- 
application  specific  layers  are  not  considered- 

A  conmmnicatipn  process ^is  many  layered  in  the  following  sense: 


Any  communications  activities  dn  one  level  are  realized  by  means  ^  i 
communications  activities  on  the  next  lover  levels  and 
•  communications  activities  pn  one  leve%  do  not  refer  to  comEuunications 
activities  on  another  level;  i*e*  in  particular:  communications  activ 
ities  on  layer >  have  no  knowledge  about  who  communioates  what  on  lay* 
er  k+i*  ^        ,  ' '^^^ 

Thust  by  means  of  its  communications  structure*  the  BM  decomposes  a  c@iiipl^ 
communication  process  into  T  independent  sequences  of  communications  activ*^ 
ities  (each  taking  place^on  a  layer  of  its  own)*  Each  of  the&fi_8£4uencea-0f 
communications  activities  is  con^c^med  with  only  a  part  of  the  total  complex*^ 
ity  of  the  whole  communications  process*. 


2^2t3     The  PM's  Communications 'Structure  as  a  Standard 

In  the  pre^ous  sectioti^we  tried  to  show  that  the  communications « structure 
of  the  KM  achieves  a  partitioning  of  a  complex  problem  (namely  the'  task  of 
establishing  means  for 'communications  between  users  in^^'dif  ferent  systems) 
into  independent  and  less  complex  problems  (each  of  them  concerned  with  a 
particular' aspect  of  the  total  task). 
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Experience  shows^  that  the  coniplexity  of  these  partial  problems  is  low  enough 
to  allow  Standards  for  their  solutions.  Developing  standards  fo^  ^olving^ 
these, partial  problems  means  nothing  else  but  accepting  the  BH  communications 
st):^ucture  as  a  standard.  - 

Initially^  most  af  us  would  have  difficulties  to  acpept  the  KM  communications 
structtUTe  as  a  standard.  Let  us  take^some  typical  standards^  such  as  language^ 
standards  (e.g.  standard  FORTSAN)»  protocol  standards  (e.g.  HDLC)»  code  stand^ 
ards  (e.g.  ASCII).  They  all  refer  to  tha  "operational  level**.  As  opposed  to 
that  the  BM  conanunications  structure  cons^ered  as  a  standard  would  refer 
to  the  *'conceptional  level^'.  This  would  bother  us  at  a  first  glance.  At  a 
'second  glance^  one  s^es  that  we  cannot  do  without  "operaXienal  standards"; 
Eventually^  they  are  necessary  fo\asserting  that  the  soli|^tions  (designed  in 
different  coptmunicating  systems)  of^e  partial  problems  (defined  by'the  RM 
communications  structure)  would  neatly  fit  together. 

2*3     Opennesg  and  JQpen  Systems  Intefcotutections 

Until  now  we  saw  in  this ^chapter  that  the  RM  determines"  a  particular' com- 
munications structure  to  be  a'^andai^d  for  sj^tet^s  interconnections.  We  did 
not  yet  raise  the  question,  what  features  of  the  communications  structure 
determined  by  the  RM  would  be  refered  to  by  using  tKe  term  '^Open  Systems 
Interconnections^'^  instead  of  just  '^systems '  interconnections^' .  With  respect 
to  this  question  the /present  version  of  the  RMidocumerit  remains  very  formal 
in  simply\stating/'A  system  which  will  obey  OSI  standards  in  its  ^ommunica-, 
tion  with/other  systems  will  be  termed  an  Open  System^',  etc.  Thetefore^  w^ 
are  going  to  discuss  briefly  what  kinds  of  interconnections  aQtually  should 
,be  available  to  users  (wishing  to  communicate  with  each  other)  being  located' 
ia  different  systems. 

It  is  clear,  what  is  underst/>p'd  by  the  term  "systems  interconnections**. 
Systems  Interconnection  usua'tly  would  be  understood  to  be  more  then  just  in- 
,terconnecting  physically  two  comp'uters  by  som&  bus  they  both  know  how  to 
use*  Having  a  systems  interconnection  between  two  computer  systems  is  und^er- 
stood,  here,  to  mean  thab- a  user  in  one  system  may  transml^t  data  to  any  user 
in  the^other  system.  The  question  is,  of  what  help  a  plain  systems  Inter- 
connection    is    for  the  average  user  of  a  system. 

The  conoiion  experiences  is  that  it  is  almost  useless  for^the  average  user;  If 
he  wished  £o  make  use  of  it  he  had  to  learn  a  lot  about  the  internal^  of  the 
computer  system  potentially  accessible  to  him  by  this    'systems  interconnect 
*'tion*  I*e.  interconnections  of  this  kind,at«"   "open"  only  for  a  small  num- 
ber of  ^^c^erts  being  familiar  &t  a  time  with  several  operating  systems,  file 
systems^  etc.  Giving  a  plain  systems  interconnection  to  the  average  user  is 
similar  to  face  him  to  plain  hardware  equipment  ac  the  other, side  of  th^ 
interconnection.  Hiding  the  at^wardness^f  plain  hardware  from  a  user  usu" 
ally  is  done  by  means  oJf  softuare  tools^vconsidering  a  single  System,  onfy, 
the  set  of  these  tools  would  be  called  ''operating  system").  A  system^  in- 
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terconnection  in  which  software  tools  of  this  kind  are  available  is  called 
an  "open  systetns  interconnection";  by  means  oE  these  tools  it  is  "open"  to 
the  average  user  for  communications  wit'h  any  user  in  a  different  system* 

Note  that  this  "openness"  of  an  intercbnnectioi!  is  not  only  a  property 
technical  nature*  "Open  systems  interconnections"  are  conceptually  something 
much  more  powerful  ^han  plain  "syjstems  interconnections'^^^  They  make  any  re- 
source (available  somewhere  in  a  network)  accessible  to^ any  user  as  if  this 

resource  were  in  the  user^s  system,  already*  j  ^ 

*  <    ,  ^  - 

Technicall^*,  open  systems  interconnections  are  much  more,  ambitious  than  plain 
systems  interconnections*.  Therefore,  there  probably  is  no  chance  to  realize 
this  concept  of  "open  systems  interconnections",  if  more  than  two  different 
systems  are  involved,  unless  these  systems*  communications  structures  are 
very  similar,  more  precisely:  unless  they  both  obey  the  same  standard*  The 
RM  -  considered  as  the  standard  for  this  comnftinications  structure  -  does  not 
only  claim  to  assert  that  systems  obeying  it  may  be  interconnected;  it  claims 
that  tfiese  interconnections  may^be  made  "open"*  Thus,  the  RM  is  not  jusf: 
some  standard*  The  RM  standard  i^s  that  important  because  it  provides  the 
ba«is  (at  least,  it  attempts  to)  for  making  for  any  user  any  resources  in  a 
large  distributed  'system  as  conveniently  accessible  as  if  they  were  in  "his" 
system*  *  ^ 


2.4     The  RM  as  an  "Open  Systems  Interconnection  Schema"  s 

In  the  RM  relAively  very,  few  pjjpperties  of  computer  systems  are  considered^ 
as  being  sensitive  for  their  o^en  interconnectability*  Parts  of  computer 
systems  not  considered  as  being  particularly  sensitive  (and  for  which  the 
RM  document  does  not  recommend  anything)  are  '  ^  ^ 

•  all  implementation  details  (hardwarfe  and  software), 

•  all  properties  of  (physically)  loc^  significance,  only,  such  as  local 
design,  local  protocols,  local  presentation  of  facilities,  *** 

•  even  all  protocols  between  peer  entities  on  all  levels  of  its  communi- 
cations structure*  ] 

The  f-GM  properties,  the  RM  determines,  are:  For  each  of  the  seven  layers  o£, 
its  communications  structure  * 

•  some  minimal  properties  of  the  services  it, has  to  provide  to  the  ad~ 
jacent  higher  layer,  and   ,  j, 

•  that  these  services  to  be  provided  must  be  implemented  by  means  of  the 
services  provided  to  it  by  the  adjacent  lower*layer* 


This  technique  to  reduce  the  discussion  of  a  variety,  of  ^similar  but  com- 
plicated  matters  to  fey,  identical,  and  sensitive  properties  of  these  mat- 


fers  -  has  been  applie<L.since  .ever  in  all- engineering  and  scientific  dis* 
f        ciplines.  In  the  computer  science^  area  in  the  past  complicated  matters 
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reduced  In  this  vay  are  programs,  parallel  programs,  formal  gramimars,  sched* 
ules,  e*'g,,  nainely_tpi^£^egr^a^,^cj^jll4t5,  ^t7'l,^,parallel  program  schemata,  - 
[8],  grabmiar  schemata,  [9l ,  scheduling  schemata,  [JO],  resp* 

FaMowing  these' steps  one  could  use' the  term^  **open  ^yatems  interconnection 
schema*'  for  refering  to  the  skeleton  of  a  systeiiis  interconnection,  as-deter- 
mined in  the  RM  document*  (Instead  of  ^'sy^tems  interconnection  schema'*  ve  |« 

^previously  used  tHe^term  ''communications  Structure")-  This  term  would  be 
somewhat  more  inductive,  precise,  and  consistent  (to  the  rest  of  the  compute 
sciences)  th§^  the.  term  '*open  systems  intetcpnnec'tion  architecture'*,  used  in 
titie^  EM  document  for  this  purpose*  The  BM  document  then  wouia*  be  the' (pretty 
lengthy  ahd  unprecise)  defin^ition  of  what  an  open  Systems  interconnection 
schema  is*  An  open  systems  interconnection  is  obtained  from  an  open  systems 

^Interconnection  schema  by  augmenting  the  definition  of  the  latter  onk  by  an 
interpretation  of  those  parts,  in  the  schema  left  uninterpreted/ (i-er* ,  un-  , 
determined)  •  jugt  ^s  in  the  classical  areas  (where  programs,  parallel -pro* 
grams,  fo^bnal  grammars,  and  schedules  are  obtained  from  definitions  of  pro*^ 
gram^ schemata,  parallel  program  schemata^  formal  grammar  schemata,  sche^u^*, 
ling  schemata,  by  augmenting  thes^  definitions  by  some  ^nterp^etatiolts) «  An 
interpreted  open  sys^^s  interconnection  schema  would  notf^et  be  executable 
in  usual  computer  systems;  for  this  purpose'  it  nmst  be ^ implemented,  first. 
Therefore  we  distinguisli  between  the  ''design  of  an  open  systems  intercon* 
nectiop'*  and  the  "implementation  of  an  open  systems  interconnection**;  the 
former  term  refers  to  a^  interpreted  open  systems  interconnect^ion  schema,  1 
the  latter  one  to  the  former  one's  realization-  Note  thatjthis  design  partly 
will  be  subject  to  restrictions;  e*g*  the  global^p^otocols  usually  would  be^ 
subject  to  some  standard-  ^       *  ,  ^ 

This  "separation  of  concerns'*,  [II],  or  "isolation  of  views",  tl2],  -  as 
Expressed  in  this  philosophy  and  terminology  -  brings  to  our  nfinds  that  the^ 
are  'three  main  conceptual  areas  >Qf  ^ticem,  characterized  by  the  subsequent 
questions  -         *  , 

*  What  open  interconnections  schemata  could  one  think  of  and  would  be^f 
interest?  , -  *  ^ 

•Given  a  particular  schema,  what  designs  are  appropriate? 

•  Glveii  a  "d5isrgiiy-vHat"implementations'"are  "possible? 

In  the  computer  connections  area  we  piresently  deal  with  a  single  schema, 
only,  .namely  the  one  given  by  the  RM  document^  A  co^tplete  design  for  it  is 
not  yet  'available;  all  we  have,  actually,,  that  are  more  or  less  well  under-: 
stood  designs  and  implementations  of  its  "lower  layers"-        +  ^  i 


2G-48 


3.      The  Seven  Layers  of  the  Re^er^nce  Models'  Considered  from  the  Software 
 -jgi^gaine'erlttg.-^oiTtt- of- Viw -j-'-  -  -  *  ■  -  :  ^ 


(  •  y  -    ■■  ■ 

In  the  previous  sectionWe  justified  the  loany  layer  structure'of  the  RM  by 
means  of  the  necessity  to  partition  a  complex  problem  (namely:^^  .develop 
standards  ^for  bpen  systems  interconnect ipns)  into  ^set' of  simpler  ones^  in 
order  to  make  it  solvable*  There  <we  did  not  ye^  ,reWr  to  the  substantial  rea* 
sons  for  having^p>the  RM  the  particular  layers  it  acttially  has. 


As  opposed  to  th^t,  in  this  chapter  we  describe  "the  substantial  re^ons  for 
"having  thei'e  particular  seven , layers  in  the  RJ4;  thereby  we  gi^e^^  introduce 
tory  c^OTacterization  of  each  of  them..  These  reasons  are  giveir  in  j^ection  4.2 
of  the  RM  document,  already;  but  usyally  this  section  is  consider'ed  to  be  not 
VQry  convincing.  Therefore,  ye  try  to  improve  the  persuasive  power  of  these 
reasons  by  developing  another  pres^tatiori  of  them.  Our  presentation  differs 
from  the  one  in  section  4*2  in  two  ways 

♦  for  each  of  the  seven  layers  we  individually  explain  the  reason  for  hav- 
ing it;  whereas  in  .the  RM  document  all  the  advantages  of  all  the\ layers 
are  suimoarized  in  section  4.  I,  described  in  very,  general  terms,  and  re- 
fered  to  really  vaguely,  only. 

t  we  take  the  software  engineering  point  of  view;  whereas,  the  RM  document 
abstracts  from  the  fact,  that  eventualfy^ software  systems  must  be  de- 
signed for  achieving  the  openness  of  the  systems  interconnections* 

Le^  us  explain  more  .explicitly  why  we  consider  it  being  legitimate'  to  take 
the  software  engineering  point  of  view.  The  RM  requires  ^hat  coimnunications 
•taking  place  on  anyone  of  its  interconnections"  are  structured  in  a  certain 
Way  (into  seven  layers.^  each  of  t^m  having  certain  responsibilities)*  These 
c^ommunications  usually  would  be  supported  by  software  systems  (more  precise- 
ly: technically  it  is  not  possible  to  realize  the  higher  layers  of  this  com' 
muuications  structure  without  appropriate  software  systems).  These  software 
systems  must  have  some  reasonable  structure  in  order  tb  remai^  manageable* 
It  surely  is  a  good^d^  to  map*the  communication  structure  one  to  one  onto 
the  software  structure  -  although  Other  telations  between  these  structures 
ar^  po^^ible,  as  well*      v  '  _   L  _(  L  > 

Anyw^Xjthe  interconnections  software  must  realize  the  communications  struc- 
ture* TKu^  any  xommunications  structure  prescribed  (such  as  the  one^  i^  the 
RM)  ^ 
the 


/ 


is  nothing  else  but  a  specification  of  requirements  to  be  fulfilled  by  \ 
interconnection  software.  Thus  we  may  state:  '  *  ' 


♦  The  requirement  of 


"op  enness^* 


(as  described  in ^section  2.3  of  thi^  pa- 


per, i*e*  requiring;  *'Any  user  may  coyiveniently  access  *all  resources  in 
the  network*')  is  a  requirement  that/toisrbe  fulfilled -b^j  the  intercon-  ' 
nections  available  to  the  users*  Therefore;  this  Requirement  of  "open- 
ness** is  the  main  guiding  rule  when  cteVeloping  an  interconnection  phi-  ^ 
losophy*  The  purpose  of  an  interconnection  philosophy  developed  with 
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001 ^      '  ^ 


'''this  requirements  in  mind  is  '  '    ^  ,  ^ 

-  firstly^  to '(fetermine  the  (^aracteristics  of  .the  usJer  interface  of - 
open  fiyd^tems  interconnections^  such  that  atiy^system  specific  appli'-.  ^ 
.catiofi  fl^y,  easily  make  use'of'themV  and  ,  ^     . ,      -  ^* 

.  '  -  secondly*  to  determine  a  connection  structure  such  that  it  is  ^aj?y 

*  '  to  derive  from  ijt*  how  this  User  an^ep^ace  may  be  realized  otr^tof) 

of  any  feasible  given  qomputef  software/hardware.  *  ' 

-  ^  J.J* 

In  other  words;  The  purpose  of  this  interconnection  philosophy  is       de^  ^ 

termine  ^he  characteristics  of  its  interconnections  with^espect  tp 

their  user 'interface*  si^ch  that, the  interconnections  are  usable  * 
easily  as  possible*  and  ^  '     ;        ■     "   ^  \^ 

*  their  internal  structure*  such  that  ,t he  interconnections  arer impler 
/     mentable  as  easily  as  possible.  \        r    '      J        ' -  '      /      '  ^ 

A,  .  ^ 

The  IIM  document  is  an  attempt  to  devfelop  an  interconnection  philosophy 
.    of  this  kind,  '      ^    '  .     .  ^       .  ^ 

*  ♦  O^e  the  interconnection  philosophy  is  developed  so^.  f ar  as  to  allow ^to  )' 
J.  ^^etermine*  what  actually  is  required  for 'realizing  Vopen  systems  int,6T"* 
connections**  iji  some  given  environmetit*  these  lattet"requirements  must  , 
be  fulfilled  by  the  interconnection   !s'of tware.-systemsi  Determining  .these  / 
letter  requiuement^  ^^nd  designing  the  interconnectionT-sof twarfe  system 
(fulfilling  them),is'a  software  engineering  act ivity.*  Designing  a  pa^^ 
ttcular  syfitem  for  any  particular  environment  isivery  ineffective^*  Ofife 
^  may^proceed  mOre  effectively  by  determining  irfiat' actually  would, be,  fe-^' 
quired  if  only  a  **minimal  environment**  is  assumed*  designing  an  inter-"* 
^connection  software  System  fulfilling  these  latter  tequirem'ents*^nd 
^  structuring  this  design  *such  fhat  it  exists  -of  biiilding  blocks  which  . 
may  be  left  away  if  not  needed  "because  of  the  properties  of  some  actual 
"    ^  environment*" We  sh^ll  call  any  desigrt^of  a  software  system  with^ theSe^r  ' 
properties  an  "open  system  architecture**,  -  -    ■     ^   ,    ^      '     *  - 


3, 1      The  RM  Document  Justification  of  the  RM  Layers 


We  he/e  consider  the  section  A. 2  of  the  RM  document.  It  explains  the  reasons 
for  having  in  the  Reference  Model  the 'seven  layers  characteristic  |or  it  ^ 
(thefie  layers  ate  described  in  detail  in  chapter '5  of  the  .RM  document),*  "  " 


The'RM  document  bases  the  choice  of  the  s^vefi  layers  as  1^ey  are  on  a  list 
of  13. very  gene:5al  design  principles*  usefull^;applicable  in  any  kind  of 
system  design*  This  list  is  given  in  section  4*1* of  the  RM  document  arid 
quoted  subsequently*  \ 
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1^) 

2) 

> 

5) 
6) 


70 
8) 

n) 

12) 
13) 


do  not  create  so  many  layers  as  ti>  iQak6  di££icult  the  system^gineer- 
ing  task  describing  'and*  integrating  these  lay^jrs,   .    -  '  ^  ^  _ 

create  a  boundary  ^t  a  paint  where  the  s'ervice's  description  can*be 
small  and  the  number  of  interactions  across  the  boundary  are  minimized 
create^separate  layers  to  handle  functiqns  whicji  aVe  manifestly  differ 
ent  in  the  process  performed  or  the jtec^nology  involved, 
collect  ^similar  functions  into  the  same  lawyer,  < 

select  boundai^s  at  a  point  which  past  experience  has  demonstrated  to 
be  successful,       -      '  ,  '        '  ,  ^ 

create  a  layer^ of  easily  localized  functions  so  that  the  layer^could 
be  totally  redesigned  and  its  protocols ^ changed  in  a  major  way  to  take 
advantage  of  new  advances^!^^ architecture^ ,  hardware  qx  spftware  tech- 
nology without  changing  the  services  and  interfaces  with  the  adjacent 

layers,  \     '  *  ^  '      .    \   r\  ' 

create  a  boundary  where  it  may  be  useful  af  some  point  in'timfe  to  have 
the  porresponding  i^it^rface  standardized, 

create  a  layer  when  there  is  a  need  for  a  different  level  of  abstrac- 
tipn  in  *the  handling  of  data,^  e.g*  morphology,  syntax,  semantics,     ,  ,* 
enable  changes  of  functions  or  protocols  wij:hin  a  layer  without  affect- 
ing the  other  layers,  '  w       ^  -  ' 
create  for  e^ch  layer  interf acJI  *with  ifs  upper  and  iBWer  tayer^  only, 
create  further  subgrouping  and  olrganizaH^n  cfl  functiyons.*to  form  sub- 
layers Within  a  layer  in  cases  where  distinct  qommurficafTion  services 
need  it,            *                     ^                     ,                         -  /  . 
create,  where  needed,  two  or  moje  sublayers  with  aLcommon,  *and  there- 
fore minimum,  functionality  to  allQw  interface  operatioh  with  adj^acent 
layets,     '                    ^        ,                  .            *  ' 
allow  by"*passing  of  sublayers*                             .-^       .  -  \^ 


Cf^'do  not  intend  to  analyze  the  13  principles  listed  aljpve  one  after  the 
other-  1i/e*  just  inention,  that  *     .  j  '  ^ 

♦  the  13  items  are  not  independent  of^  each  >other;  ^      ^*  .  ' 

♦  items  11)'  -  13)  refine-  ttiit  grain  of  consideratimi  jin  th^t  they  describe 
a  layer  V  internal  structure  (and  this  is  done  in  3  really  obscure  way) 

Starting  from  these  1 3  principles'  section  A*2  performs  the  actual  identifi- 
cation of  the  seven  R}!  layers.  Instead  t>f  critisizing.  this  section,  we  simpT* 
ly*quote  the  relevant  parts  and  l^aye  to  the,  reader  to  comment  it.  Thus,  the 
fetaaining  part  of  this  section  consists  of  quotations 'from  the  Rfi  document 
section  A/2;  identifying  and  justifying  ^ts  7  Tayers*  ^ 

1  -  It  is  essential  that  the  architecture  .permits  usage  of  a  realistic 
varietj?  of  physical  *media  for  interconne'ctioti  with  different  control  proce- 
dures (e*g.  V42A,  V;25f  X;2],  etc**.*')*  Application  of  princi4>les  ^,  5,  and 
8  leads  to  i^Kitif  icat  ion  of  a^  Physical>  Layer  as  the  lowest  layer  in  the  * 
architecture*       ^        \    ^  '  ^  - 

2  *  Some  physical  x:omi|mnications  media,  (e*g*  telephone  line)  require 
specific  techniques  to  be  used  in  order  to^/transmit*aata  betweegfi  systems 
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Figure;  Seven-layer  reference  model  and  peer  to  peer 
protocol  interrelation 


despite  a  relativeljr  hi^h  error  r^te  (i.e*  an  error  ratfe  hot  acceptable  for 
the  great^majority  of  ^-applications)*  These  specific  techniques  are  used  in 
data-linto^  control  procedures  which  have  been  studied  and  standardised  for  a 
number  of  years*  It  raistalso  be  recognized  that  new  physical  copminications 
media  (e*g*  fibre  optics)  will  require  different  data-linfe^ontrol. procedures 
Application  of  principles  3^'5f  and  '8  feads  to  identif icatron  of  a  Data  Link 
^ Layer  on  top  the  Physical  Layer  in  the  architecture*  ^ 

3  ^  In  the  Open  Systems  ArcttitectureV  some  systems  will  act,  as  final 

des'tination  of,  data  (see^the  figure)*  Some  systems  may  act  only  .as  inter-*^ 

mediate  nodes  ^forwarding  data  to^other  systems)*^  ^application  of  principles 

3,  5,  and '7  leads  to  identification  of  a%Network  Layer  on  top  of  the  Data 

Link  Layer.  Network  oriented  protocols  stich  as  routing,  for  example,  wilL  be 

grouped  in  this  I'^ayer*  Thus,  the  Network  Layar  wiU  provide  a  connection 

path  {netwark-connectibn)  between  a  pair  of  transportTentities ,  including 

the  case  of  a  tande3iirnetwork-connecti6n,  (see  the^f igure)*      '  * 
t  *  *  ^ 

4  ^  Control  of *  data  transportation  froip  source  end-system  to  destination  . 
end-system'{which  heed  not  be  ^erformed^  in  intermeaiate  nodes)  is  the  last,, 
function  to  be  ^performed  in  order  to  prtjvide  the  totality  of  the  tr^sp^rt-  ^ 
service*  Thus^  the  uppe:\  layer  in  tTie  transport-service  part  of  the  archi- 
tecture is  the  Transport  Layer,  sitting  on  top  of  the  Network  Layer*  This^ 
Transport  Layer  relieves  higher  layer  entities  from  any  c^cerri^with  the^^ 
transportation  of  data^betwe^  them*  ^  ^  * 
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5  ^  In  order  to  bind/unbintj. distributed*  activities  ^to  a*  logicai  relar  . 
tion^^ip  in  order  to  control  the  data  &:!Cchange  with  respect  to  synchroni,^ 
za'tion  and  sj^ructure^  tHe.need.  for  a  d^icated  layer  has  Veen\  i^^ntif ied^  So 
the  application  of  principles  3  and  4  leaW  to  the^esta1^^ist^nent  of  the 

^Session  Layer  which^is  oil  top  of  the  Transport  Layer. 

'  z  J       ^  *  '  ^ 

6  "  The  remaining  set  of  general  interest  fiinctipns  are  CJipse  related  to  . 
representation  and  laanipulatibn  oi  structured  data  for  the  benefit  of  appli- 

^cation  programs*  Application       principles  3  and^  ledds  to  identification 
of  ^^Presentation  Layer  on  top  qf  the  Session  Lay^r. 

4  , 

*******  *  *  ^  ' 

«  7  -  Finally^ .  there  are  applications  consisting  of  application  processes 
which. perf9rm  information  processing*  A  portion  of  these^  application  proc- 
e^ses^and  the  protocols  by'which  they  communicate  6oiq>rise  the  Application 
.  Layer  as  the  highest  layer  of  th^  architecture  J  * 


3,2     A  more  BxpHcit  Jus^tif ication  of  the  KM  Layers 

We  are  goit(|  tb  use  a^  disign^  technique  known  in  the  software  engineering 
area  as  tlie  '^functional  decomposition'*  design  technique*  Applying  this  tech- 
nique imeans  decomposing  a  complex  task  t;o  be  performed  by  a  software  system 
into  definitively  simpler  "units"  (ca-lled^layers^  or  modules^  or.*.*)  such 
that 

• 

a)  the  functions  a  unit  p):ovides  belong  to  th&  same  paift  of  the  whole 
task  and  this  unit  contains  all  the  functions  of  this  ^^rt^ 

b)  the  interf3ces  between  s'uch  units  are  pretty  small  and  simple^ 
cY  the  nxnuber  of  such  units  is  not 'too  lar^e  and  there  are  only  few 

relations  beirween  thein* 

'Proceeding  according  to  a)^  should  either  achieve  the  properties  b)  and  c) 
directly  or  they  should  be  achievable  after  .some  modifications  of  an  initial 
^decomposition^  which  was  ba'sed  on  a)  for  simplicity* 

As  an  exaiiQ>le»  frequently  discussed  in  detail^  [S3^  we  may  £ake  as^^the  com- 
plex task  to  be  performed  the^^et  of  operations  to  be  pe^rformed  by  an  oper- 
ating system  for  this  system's  us^rs*  The  units  intp  which  it  may  be  de- 
composed^ having  the  three  properties  mentioned  above^  are  ^the  Virtual 
Memory  unit(s)^  the  File  System  unit(s)^  the  Process  'Switch  unit,  the  Device 
Controler  unitCs)^  ***  <  ^ 

\  .  .  :         >       J  >  *  ^ 

We^see  (from  this  example)  that  each  unit  is  responsible  for  one^^  "system 
function*';^  hence  the  name  "functional  decomposition'*  design  technique*  The 
set  of  xmits,  their  functions  and  interfaces  as  well  as  their  Telations  to 
Mchother"  are  termed  "the  functional  structure"  of  the  problem  decomposed- 


2G-53 


In  chapter  twp  we  ^re^iognized  the  necessity  of  having "*some  Vcotnmunicatibns , , 
atructure'*  in  order  to  he  able  to  develop  useful  standards  for  open  systems 
interconnection?*  Here%  we  shall  derive  this  ^coinmunioatioJlfe^ru^  hy^ 
applying  the  functrional-  decomposition  desi^  ^technique  Jto  fflW  complex  ta^^ 
of  performing  communications,'  The  resulting  "functional^Stnipture  of  commu- 
nications'^ IS  taken  as  this  needed  ''communications' struct 

This  funptiottal  structure  obtained  is  exactly  the  one  proposed^  by  the  RM 
document*  as  quotejJ  in  section  ^.,1  of  this  paper.  6ut 'our  ptesentation  of  the 
reasowg  for  having  this  particular  layer  structure  differs  from  the  one  given 
in  the  EM  document  in  that  we  restrict  ourselves  to  the  furfcti^nal 'decorapo^ 
sition  aspelct  and«^xplain  it  more  caVeful'ly  fpr  the  higher  RM  layers. 


3*2.  1 


The*  Higher  RM:  Layers 


The  only  thing  of  interest  from  the  unit;.  Application  Layer  is  -  as  far  as 
this  discussion>s  concerned  *  the  fact  that'its  entities  (i*e*  its  in- 
stances)  must  be  able  to  communicate  with  each  other.  For  this  purpose  the 
underlying  pSrt  of' the  whole  system  must  provide  functions  to  any  applica- 
tion-entity  for  establishing  an  interconnection  fo  ^ny -other  application** 
entity  it  wants  to  communicate  withffor  working  on  an  established  inter- 
connection, and  for  removing  this  interconnection*  again,  respectively* 
(The  first  and' the  last  kind  of  functions' are  not  needed  in  a  system*  where 
all  application-entities  are  permanently  intertf'ohnected  with  each  oJfeheTr)* 
■To  summarize:  From  the  RM  point  of  view  the  requirement  to  communicate  orig- 
|hnates  from  the  applications-entities*  The  total  set  of  all  functions  (ser^ 
ving  for  this  purpose)  to  be  provided  to^  any  application-entity  fiow  must  be 
decomposed  into  other  units.  ^  ^        -  ^ 

A  unit  <#bviouSly  necessary  would  provide  all  'the  functions  responsible  for 
the  ac^tual  transfer  of  informations  between  communicating  application-enti.-: 
ties*  Basically,  these  are  the  functions  performing  the-  interconnection 
e^taWishment/termination  (required,  only,*  if  the  communicating  ^titjes 
are  not  pe'ri?ianfently  connected  with  each  other)  arid  the  functions  performing 
the  data  transfer  on  a  connection  established*  T)4^se  functions  would  be 
encapsulated  in  a  unit,  called, Transport  Layei:* 


The ^functions  provided  by  the  unit  Transport  Layer  to  the  communicating 
application-entities  Enable  them  to  exchange  data  transparent  messages  with 
each  other* 'In  many  cases  the  pUr^  ability  of  exchanging'messages  with  each 
other  would  be  very  inconver\^.ent  for  the  transport  users,  i.e.  for  the^com-. 
municating  application-entities*  This  inconvenience  ofr  a  pure  data  transfer^' 
'seririce  primarily  results  from  two  facts*  '  .  '  ' 

Firstly^  we  all  kn9jj  from  our  experiences  with  timesharing  sysitrems,  that 
communications  developing  on  any  interconnection,. considered  a$  a  whole, 
would  take  place  on  several  dif£erei}t  semantical  levels;  For  e^ample^  when 


2G-5A 


coiimiunicating  from.oui:  terminal  vith^a  central  host  computer  we  would  oper-^ 
ate  on  the  semantical  levels  indicated  by  the  keywords  "operating  system"* 
'*editor**t  "input  level"*  and  each  of  these  semantical  levels  would  have  a 
separate  language  of  its  own*  ,^.e.  what  we  need-  for  a  quite  usual  communica- 
tions activity*  that  is  a  means  to  switch,  thi^  communication  ^(between  a  ter- 
minal and  a  host  computer*  each  of  them  being,  represented  by  an  application- 
entity  of  its  own)  from  one"  ^emanf icdl  level  to  another  one. 


»  

Secondly*  we  all  Kfiow  fro^Jour  experience  the  cumbersome  effort  required 
reformattinc  when  reading  tapes  on  one  manufacturer's  installation  which 


for 

;ing  when  reading  tapes 
were  written  on  another  manufacturer's  installation.  Wow*  the  general  goal 
we  try*to  achieve  is  interconnecting  not  only  users  and  resources  within 
one  single  "homogeneous  netrwork*  but  even," Across  different  network  systems 
all  resources  should  be  conveniently  accessible  to  any  user.  I.e*  what  _we 
need  for  a  quite  usual  communipat iorts  activity  iftvolvitig  different  codes" 
and/or  formats  and/or  structures*  for  example*  thalf  ^s  a  .means  to, translate 
codes  and/or  formats  and/or  structures^ according  to  what  is  required  by  the 
communicating  application^entities*  * 

From  these  two  remarks  we  see  that  facilitating  communications  between  appli- 
catidti-entities  in  different  systems  means  that*  in  addition  to  the  Transport 
Layer  (which  should  be  able  to  actually  transfer  data  ^t'  a  given  level  of  re- 
liability between  the  communicating  application-entities)*  two  moize  units  '  ^ 
must  be  -designed.  The  RM  calls  these  units  Session  Layer. and  Presentation 
Layer,  resp.  They  provide  to  communicating  application-entities  the  means  for 
semantic  switching  and  representation  translation*' resp.  *  as  descrrbed  abo;{e* 

Let  us  insert*  here^  a  notational  exten^on:  The  RM  calls  the  set  of  means 
anyone  of  its  layers  provides  to  the  adjacent  higher  layer  the  "service  pro- 
vided" of  this  layer*  Thus  we  have  -  until  now  -  four  services:  The  applica- 
tion service  (the  Application  Layer  provides  to  its  user)*  the  transport 
service*  the  session  service  and  the  presentation  service*  Application  serv- 
iced are  not  determined  in  the  KH*  The  purpose  jof  the  session  services  and 
the  presentation  services  is  to  extend  the  set  pf  means  eventually  provided 
by  the. Transport' Layer  to  the  comD}unicatlng  a{^li(jabion-entities  in  order  to 
facilitate  their  communications. 

From  the  aboVe  figure  we  know  already*,  how^he  RM^  relates  these  layers  to 
each  other.  There  is  no  question  that  the  Application  Layer  eventually  makes 
use  of  the  services  provided  by  the  other  bh'ree  ones  and  therefore  must  be 
located  higher  than  anyone  of  them*_  itet  -on ^ top  of  them*.  It  is  not  difficult 
to  see  that  the  Presentation  Layer  and  the  Session  Layer  eventually  wXst  make^ 
use  of  the  services  provided  by  the  Transport  Layer  (Not  being ^supported  by  . 
the  transport  services  would  mean  for  these,  layers  that  the  semantic  switch^ 
ing/r^preserrtation  translation  services  they  are^able  to  provide^ are  very 
poor*'  only  and  thus  unacceptable)*  -  *  \  ^ 

*  ^4  1  - 

The  obvious  consequence^of'this  discussion  is*  that  the  Session  Layer  and 
Presentation  Layer  nmst  be  located  above  the  Transport  Layer  and  below  the 
Application  Layert  The  decision  of'  the  RM  to  locate  the  Presentation  Layer 
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on  top  of  the  Session  Layer  i%  ^OPieWhat  arbitrary.  One  my  find  ejfamples  where 
this  structure  ia  reaaocClable  (e*g*|  when  designing  a  quarantine  sfervic;e  to  be 
provided  by  t^e  Session  Layer)  t  But  one  ntay  find  examples^  too^  where  this 
structure  tisms  out  to  be  very  restrictive  (e*g*,  when  trying  to  design  a 
"data  intransparent"  recovery  servic^to\be  provided  by, the  Session  Layer)* 
Afiyway,  it-  is  too  etfrly  to  make  def inite\atatements  about  this  question* 


Let  us  finally  introduce  a  Pew  term:  By  "coi^unications  service"  we  shall 
denote  the  union  of  the  services  accessijile' on  the  Application  Layer  and  pro- 
vided by  the  Transport  Layer  (as  far,.,r«^d  is  cussed  until  now,  including  re- 
liability of  data  tr^sfer),  the-^Session  Layer  and  t^Presentation  Layer* 
The  communications  .serviced  ficoyided 'to  communicating^plication-entities^ 
enable  them  to  perform  this  communication  at  a  reasonable  level  of  effort  and 
convenience.  Thus  the  main  reasoni  for  havijpg'  these  layerd  is  the  requirement 
of  haying  \open  systems  ijvt^connections  between  communicating  users* 


3,|,.2     The  Lower  RM  Layers 


This  part  of  the^ functionaly^ecomposition  of  communications  as  proposed  by  th% 
BM  is ^commonly  accepted,  meanwhile*  Therefore  we  give  only  a  very  brief  pre- 
sentation*. BeCviuse  of  didactical  reasons       proceed  "bottom-up*^  and  oversim"  - 
pXify  theBM  a  little  bit  (without  excluding  any  realistic  cases). 
Again  we  apply  the  functional  ^compositipn  design  technique,  and  derive  in.^ 
straight  forward*  manner  the  four  units  listed  subsequently*  v 

unitl:  It  provides  the  ftmcti^ns  required  for  using  some  part  of  some  gi'yen  , 
physical  device  for  transmitting/receiving  purposes*  I*e*:  By.  means  o5  the 
functions  of ,  this  unit  some  suitable  given  physical  dev^ice  is  made  to  be^a 
pair  of  transmitter/receiver;  the  infJ^nnation  transfer  is  represented  in 
terns  of  the  physical  details  of  the  transmitter/receiver  pair* 

uhit2:  It  provides  the  functions  required  for  using  some  given  pair  6f  trans- 
mitter/recei^fer  for  establishing  a  connection  between  two  nodes\  each  of 
them  being  a  DCB  or  a  DTE  or  a  DSE*  I*e*:  By  means  of  the  functions  of  this 
unit  some  given  set  of  transmitter/receiver^  is  made  a  *'data  linV*  connec-  , 
tion  between  two  nodes;  the  information  transfer  is  represented  in  terms  '^^ 
of  common  physical  details  of  the* nodes  connected*  ,  , 

units:  It  provides  the  functions  required  for  using  serially  several^  possi- 
,bly  technically  different'^  data  link  connections  ^or  establishing  a  **net- 

^    work**  connection*^ between  two  DTE*s*  I*e*:  ^By  ig^ans  of  ti^  func^tions  of  , 
this  unit  several  serially  used  and  possibly  technically  different  data 
link  .connections  for  each        are  made  looking  like  a  single  data  link 
connection  of  a  new  kind  (actually  being,  a  network  connection);  the  infprr 
marion  transfer  is  repres^ted  at  each  DTE  in  terms  of  its  own  network' 
protocol*         '  ,  ^ 

unit4:  It^jrovides  the  functions  required  for  optimizing  the  cost  efficiency 
'of  network  usage  Ijy  establishing  a  "virtual  network*'-  connection  oetween 
two  application-entities*  I*e.:*By  means  ^pf  the  functions  of  this^unit -for 
efficiency  several  virtual  qetwork  connections  (between  several  p^irs  oJ^ 
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comnuni eating  appli^ation^-entitiefi)  may  be  jQspped  onto  one  single  real 
netvork  connection  (between  the  hosting  OTE's),  or  a  single  virtual  net<- 
work  connection  may  be  mapped  onto  several  real  network  connections  '(all 
of  them  between  the  two  DTE  s         ing  tbese  application-entities)*  The  in- 
formation transfer  ifi  represented  at  each  connection  endpoint  in  terms  af 
the  transport  protocol,  both  tr^sport  entities  have  in  coimnon* 

The  RM  terms  these  four  units  Phya^g^l  Layer ,  Data  Link  Layer,  Network  Layer, 
and  Transport  Layer*  For  space  limitations  we  refer  for  a  more  complete  and 
precise  discussion  ai  the  functional  characteristics  of  these  layers  to  a 
technical  report  to  appear  and  having  the  itaine  title  and  authors  as  this  pa- 
per,   '  ,  .         ,  _ 
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Abstract 


i 


The  U*S*  Copyright  Law  Revision  of  1976  pays  special  consideration  to 
cable  television  systems  operating  in  Pacific  territories  (and  to  less^p. 
degrees  In  Alaska  andrllawaiiV*    The  revised  law  allows  "ofcfshore**'  or  *   '  ^ 
'Vioncontiguous"  cabLe  systems  to  freely  record  Mainland  U*S,  television 
programming  on  video  tapes  for  later  transmission  to  their  subscribers  and  to 
exchange  such  * tapes  with  other^cable  systems  operating  in  the^area*  activities 
thit  would  be  in  direct  violation  of  the  law  if  performed  by  any  cable  system 
in  the  Mainland  U.S*    There  is  some  debate  as  to  whether  the  revised  law  also* 
allows  (or  more  accurately*  fails  to  forbidji  Pacific  territorial  cable  systems 
to  insert  their  own  commerf^ial  advertisements  between  the  taped  transmissions 
of  programfidLng*  thereby  expanding  by  considerable  degrees  the  economic  base  of 
operations*    This  study  will  tiace  the  issues  and  personalities  that  came 
together  to  result"  in  the  "new'^  copyright  law's  special  treament  of  Pacific 
cable  television  systems* 


*'I  take  it*  from  what  I  heard*  that 
nonsimultaneous  recording  in  noncon- 
tingent  use  areas  is  a  nonproblem?"-* 
Rep*  Robert  Drinan  at  House  Judiciary 
Committee  Hearings  on  RSvised  Copyright 
Act* 


What  transformed        of  the  thorns  of  the  1976  Copyright  Act  Revision*s  , 
table  television  provisions  into  a  ''^nonproblem'*  involved  a  cast  of  characters 
as  diverse  as  a  small-system  cable  television  entrepreneur  on  the  Pacific 
island  of  Guam  squaredioff  ag^iinst  *the  president  of  the  powerful  Motion  Picture 
Association  of  America  in  Hollywood^  with  some  pronipting  from  the  wings  by  ^  ' 
U,S.  senator  from  Alaska  and  a  territorial  nonvoting  delegate  ta  the  House  of 
Representatives*  ^ 

take  was  the  ability  to  Oj^erate  cable  television  systems  in  the 
"T^tfciflc  through  the  taping — without  infringement  of  the  copyright  law-^f 
television  programs  in  the  Mainland  U*S.  for  later  showing  the  islands* 

Leading  the  Pacific  struggle  was  Lee  M*  Holmes*  president  and  general  - 
manager  of .  Guam  Cable  TV*  Inc**  who  also  had  plans  for  building  and  operating 
cable  television  systems  in  other  islsnds  of  the  U;S*  Trust  Territory* 
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Holmes  hinged  his  argdmerits  oni  a  roundabout  First  Amendment  issue  of  the^ 
rights  of  Guamanian  citizen^of  the  U.S.  to  receive  the  sam^  television  program-' 
ming  as  other  citizens  of  the  U.S.  and  on  the  technical  impossibility  of  an 
offshore  cable  system  to  operate  in  the  same  manner  as  a  Mainland  sy3temi(l) 

But  also  In  H6lmes^*  strategy  was  tb  use  the  revised  copyright  act  as  a 
springboard  to  expand  his  Pacific  cable  television  holdir^gs  and  to  increase  their 
profitability  through  inserting  his  own  commercials  between  the  tape's  of  Mainland 
programs.  * 


He  succeeded, in  his  stfr'atjggy  through  mollifying  his  main  opponent^  Jack 
Valenti  of-  the  Motion  Picture  Association  jof  America  (MPAA)  on  the  protection 
of  the  copyrighted  programs  contained  on  the  vid^  tapes  against  ^multiple  shoi^ings^ 
"piracy"  or  unauthorized  duplication  and  any  editing  or  conmiercial  changes 
within  the  program  segment?. 


0 

I  oT^h 


These  provisJLons  were  incorporated  into  a  special  section  oTche  Copyright 
Act  dealing  with  Pacific  and  Alaskan  cable  television  systems. (2) 

The  overall  cable  television  provisions  of  the  copyright  .revision  were 
complex  enough  in  themselves^  carrying  the  draftijig  of  the  different  versions 
of  the  bill  through  two  sessions  of  Congress . 

Finirfiy^a  System  of  royalty  payments  was  worked  out  between  copyright 
holders  ot  teleVisioji  programming  broadcast^^on  norfnetwork  6tations»  and  cable 
systems  which  retr^smitted  that  progranmiin^  to  their  subscribers /(i) 

In  the  language  of  the  Copyright  Act>  such  retransmissions  are  called 
secondary  , transmissions.    When  they  are  (nade  at  the  same  time  as^the  original 
broadcasts  (as  in  the  case  of  most  cable  systems  which  act  as  a  '^superfantenna** 
to  improve  local  signals  and  bring  in  otherwise  unavailable  distant  sijgnals 
"live")  J  the  terminology  of  the  1>rof essirtSn  and  law  defines'  them  as  simultaneous 
secondary  transmissions*  ' 


'  The  cable  television  provisiohs  of  the  Copyright  Act  deal  primarily  with 
the  ramifications  of  simultaneous  secondary  transmissions.  ^ 

*  ^  >^ 

Exclusive  attention  on  this  type,  of  transmission^  however,  would  ignore  > 
the  special  needs' of  the  offshore  territories  where  not  even  'tlie  strongest  , 
antenna/the  longest  microwave  link  or  (beca^use  of,  eccmomics  *ind  time  zone 
differences)  satellites  could  possibly  bring  in  continuous  "live"  simultaneous 
secondary  transmissions  of  Mainland  broadcast  stations* (5) 

In  order  for  a  cable  system  in  the  Pacific  territories  to  p^^vide  a 
multitude  of  programming  choices  (the  economic  base  of  cable  television) > 
individual  programs  would  have  to  be  recorded  on  video  tape  in  the  Mainland^  . 
shipped  to  the  territorial  cable  system  for  retransmission >  and  the  tapes* 
returned  to  the  Mainland  recording  base  for  reuse. (6) 
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This  sort  o£  program  usage—record  now  to  retransmit  later — is  called  a^ 
nonsimultaneous  secondary  transmission.     It  is  thii  special  brand  o£  cable 
television  operation  that  worried  the  copyright -holders  the  most*  represented 
by  Valenti  and  the  MPAA.  '  ^ 

Simultaneous  se<^ondary  transmissions^are  a   one-shot  aCCair  as  they  deal 
only  with  "rerouting**  electronic  signals/   There  is  no  opportunity  to  edit  them 
and  onc'e'over*  no  further  way  o£  atteftip/ing  anotber*  nonroyalty-pAid  showings. 

With  nonsimultaneous  secondary  trinsmissions  by  video  tape*  howev-er*  the 
problem  o^£  further  showings — or  duplication  for  s^ale—without  paying  required 
royalties  becomes  more  complex.  The  dontrol  o£  the  copyrighted  "p^^^^^^^*'  ^3S 
shifted  from  the  broadcast,  station  to 'the  cable  system.  The  video  tape  could 
be  saved*  rather  than' erased  and  reused*  and  the  programming  shown  over*^nd' 
over  again*  or  used  as  a  '^master"  Cor  spinning  o££  "pirate"  Copies'  £or'sale<(7) 

I 

In  the  interests  oC  "Copyright  holders*  the  MPAA  panted  such  nonsimultaneous 
secondary  transjifissions  excluded  .from  the  compulsory "  license  provisions  o£  the^ 
Cop^yright  Ap^< forcing  the  offshore  cable  system  to  negotiate  on  a  program-by- 
program  basis  for  the  use  &f  the  copyrighted  programming. (8) 

*         ^  * 

This  type  of  negotiating  sysl4m  would  be  e;cohomij^ally  un'Teasible  ^or  c^ble 
system  operators  ^hd  would  ind^^i|Xte  a  certain  penalty  (or  nonequal  treatment  at 
best)  foB  oft^rating  outside  ^f  tm^Mairrland.  (-9)-      ,  -  ^ 

This  was  not  the  first  time  a  copyright  holders*  consortium  h^d  expressed 
displeasure  with  the  ^'record  in  the  Mainland*  transmit  later  in  the  territory" 
system  of  operation.    Copyright  .holders  led  by  CBS  filed  suit  against  Guam  Cable 
TV*  Inc,  for  r^ecording  programming' in  Los  Angeles  for  shipment  to  Guam  where  it 
would  be  transmitted  to  the  company*s  ^subscribers- (10) 

^  Nor  was  this  the  first  <tirae  cable  and  copyright  interests  faced  off  in  court 

#      ,  ^* '   .  ^  ;   .      ^»  ' 

While  waiting  for  Congress  to  rfeT^se  th^  1909  Copyright  Act*  l^rge  copyright 
interests  were  using  the  courts  to  tr)^*%^  determine  royalty .  liability, 

*  In  United  Artists  v*  Fortnightly*  the  suit  was  to  determine  whether  simul- 
taneous secondary  transmissions  were  in  violation  of  the  copyrigh't  J.aw  (they 
weren*t)*    In  CBS  v*  Teleprompter*  the  suit  expanded  the  question  to  include 
the  '^importation"  o5  otherwise  unavailable  distant  television  signals  as  a 
violation  _,(it  wasn*t)*(il)      .       ^  - 

^  Presumably  the. Guam  case  would  have  ruled  on  nonsimultaneous  secondary 
transmissions*  but  an  out-of-^ourt  settlement  was  reached  with  the  ra^jor. 
plaintiffs*  CES  and  NBC*  involving' a  royalty  payment  scheme  based  ofci>  the 
number  of  cable  subscribers 'for  the  periods  of  retransmis^on.    The  smallet* 
copyright  interests  decided  ratheV  than  ^continue  the  suit  they  would  wait  on 
Congress*  efforts  to  tackle  the  question  in  the  copyright"  revision  bill*(12)  * 
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Thus  the  stage  was  set  to  seek  parity^  in  the  eyes,  of  the  Qtpyright  Act^ 
between  simultaneous  and  nonsimultaneous  secondary 'transmissiohs. 

Holmes  of  Guam  was  not  the  only  party  interested  in  such  parljty.  Cabl6 
operators  in  Alaska  also  relied  on  taping  programs  in  the  **lower  48**  (with  a 
recording  base  in  Seattle)  for  later  transmission. 

In  the'' Seriate*^s  version  of  the  revised  copyright  bill»  Alaska  Sen.  Ted 
Stevl^ns  inserted  an  amendment  that  was  a  boon  to  cable  systems  but  a  bane  to 
copyright  holders. (13)        ^  *  "  - 

The  Stevens  amendment  simply  stated  that  outside  the  contiguous  48  state^^ 
a  non;5imultarfeous  secondary  transmls*Sion  would  be  treated  the  same  as  ^  simul- 
taneous one .      »  *  ^  .  \ 

^  * 

The  Stevens  amendment:  cat  through  the  technical  differences  in  operation^ 
but  left  wide  open  the  question  of  protection  of  the  video  ^aped-'^)rogramming.  (14) 

ffte  Senate  passed  its*  vetsionr  of  the  bill  with  the  Stevens  amendment' intact^ 
however^  so  the  focus  shifted  to  the  House^  still  deliberating  Its  version  in 
the  Judiciary  Committee.  '  .  .  ^ 

—r  *  '  *  . 

Holmes  h^d  been  at  work  with  Guam^s  delegate  to  Congress ^  Atitonio  B.  Won  Pat; 
who  introduced  a  bill  into  the  House  that  would  provide  equal  footing  fo^r 
nonsimultaneous  secondary  transmissions^  (15) 

As  Holmes  later  told  the  Judiciary  Commjl^ttee-^  Guam  Cable  was  still  operating: 

,  under  the  \threat  of  lawsuits  and  in  face  of  opposition  to  the  Stevens  ^ 
amendment  by  the  Motion  Pic'ture  Association  of  America*  the  National  ^ 
Association  of  Broadcasters  and  one  or  more  networks.  ^While  we  were 
h^ppy  that  the  Senate  agreed  with  our  position*  and  we  believed  the 
House\would  also*  we  h^  no  certain  understanding  of  th^  length  of 
t^lme  required  for  the  delfiberation  of  the. ,  .copyright  bill  in  the 
House. ..and  whether  (the  section  involving  cable*  televisidn  systems^) 
would  be  included.  (16) 

UTilike  the  Stevens  amendment*  however*  the  Won  Pat  amendment  also  sought 
to  offer  guarantees  to  copyright  holders  thaK  the  video  tapes  wotild  be  protected 
against  editing*  duplication  and  reshowlngs.  ^ 

^     This  bold  step  by  a  cable  operator — to  incorporate  t?ie  arguments  of  his 
adversaries — was  a  successful  strategy.    The^MPAA  agreed  to  the  major  pl^visions^ 
of  the  Won  P^  bill  as  an  amendment  to  the  copyright^  revision  bill." 

^        The  Judiciary  Committee  was  an  excellent  forum  for  Holmes  who  based  a  portio^ 
of  his  plea  on  the  fight?  of  Guamanian  citizette  of  the  U*S.  to  have^  the  same 
access  to  the  variety  of  American  television  programming  as  Mainland  U.S.  citizens 
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Since  Guam  was  the  Pnly  U.S.  ^Oll  cJccupied  during  the  Sfecopd  World  War', 
(^nd  Guamariians^  not  yet  U,.S.  citizens^  remained  steadfastly,  loyal  to  the  U.S.) 
and  since  Guam  lost  more  of  its  men  per  capita  than  any/U.S,  coimnunity  to  the    ^  ' 
Vietnam  War^  it  would  have  been  a,  tough  argument  fpr  the  MPAA  to  'counter;; 

But  the  main  interests  on  both  sides  were  economic.  i  Volenti  Was  assured 
-of  protection  against  piracy  of  his  clients'  Im^JtoA  pitXtures,        "  ^ 

Along'with  that  protectionary  clause^  however^  Holmes  had.  inserted  a  ?ew 
of  his  own  that  clearly  served  his  economic -interest^  in  ^,the  Pacific  territories. 


The  first  was  the  **bicycling"  or  exchange^  clause  that  while  allowing  only 
ne  retransmission  by  a  cable  system  al^o  allowed  the  system  to  transfer  it  to  ^ 
other  Pacific  system  for  a  single  transmission  ao^  who  cpuld^^  in  tiirn^  transfer 
it  to 'a  third  system^  etc. (17)  ^ 


1 


Since  Holmes  has  Interests  in  starting  cable  systems,  in  other  Is^Snd  groups,  ' 
of  the  U*S.  Trust  Territory,  this  wddld  insure  that  he  could  utilize  his  single 
Los  Angeles  taping  source  to  service  a  collection  of  cable  systems. in  the 
Paoific*(18),  ^  '  ^  ,       .  *! 

The  se^cond  provision  is  mpre  debatable  as  i^  is  derived  fr^m^^hat  the  law  / 
doesn't  say  rather  than  frpm  what  is  explicit,  '        '  ^      ^  *  ' 

It  was  Holmes    desire  to  insert  his  own  commercials  between  the  taped 
Mainland  programs.    In  outlining  the  proposed  amendments  agr^ad  upon  betweed 
Guam  Cable  TV  and  the  MP^  before  the  Judiciary  Committee^  Holmes  stated  as 
much:     *        "  '        .  ^  ' 

(The  Won  Pat  amendment  would)  prohibit  deletion  or  editing  of 
programs  including  tfie  commer<;ials  that  are  now  contained 
within  the  story  line  of  the  programs,.   This  would  not  affect 
the  existing  practice  of  deleting  or  otherwise  altering  or; 
substituting  commercial  Content  at  the  beginning  and  end  of  , 
the,  programs,  (19)'         '    ,      ^  ,  '  \    .  ■^^^.-^^ 

Volenti  conceded  to  the  practice  in  his  testimony;     > /     j  * 

The  copyrighted  program,  \tmist  be  taped  and'fel^own  by  the  c^ble  '  a 

system  without  any  deletjCon  or  editing^  Including* ,  1  commercials  .  ^ 

with  one  exception:    The  system  Is  authorized,  to' delete  com^* 
mercials  prior  to  the  beginning  of  land  ^after  the         of^,,    ^  *  - 

'(the)  program  being  taped*  (20)       /  .     \  ' 

\        While  suc|i.  testimony  has  no  force  of  law^  it  does  become  part  of  the  bill's 
legislative  history  and  could  be^Called  upon  for  Interpretation  In  any  subsequent 
lawsuit*       jfflr       '        '       '  ^  '       ,  , 


^  •  ■ 

T^e  final  language  of  the  Copyright  Act  itself*  however*  specifically 
prohibits  the  deletion  or  substitution  of  conmiercials,  unless  by  a'research 
agency  wi'th  prior  approval  of  all,^arties.  (21)    That  p^rohibition*' hoyever,  i 
^'subject  to  the  provisions  of"  the  sectJ,on  dealing  with  nojisimultaneous  ae<5ondary 
transmissionsr**the  Won  Pat  amendment.      *  C 

^  ^^Nowhere  in  that  section  is  there  a  specific  allowance  of  commercial  sub- 
stitution at  the  beginning  and  end  of  programs*  j.ust  a  prohibition  against  / 
sub&titutipn  or  deletion  of  commercials  within  the  programs. (22) 

The  general  prohibition  is  subject  -to  a  narrower  one  In  the  case  of  offshore 
systems*    The  omission  of  the  before^after  commercial  prohibition  apparently  has 
convinced  Holmes  and  Guam  Cable  TV  System  that  it  is*  indeed*  allowable. 

What  could  become  a  sticking  point*  however*  is  the  language  of  ^the  House 
report  on  the  copyright  bill's  cable  television  provisions*  which  was  adopted 
by  the  .House-Senate  conference  committee  for  the  final  bill. (2^) 

That  language  states  that  the  sections  dealing  with  taping  for  later 

transmission  by  Pacific  or^Alaskan  systems  '^insure  that  the  limited  objecti*^ 

ot  assimilating  offshore  cable  systems  to  systems  witliin  the  IJnited  States  for  . 
purposes  of  the  compulsory  license  is  not  exceeded. **(24) 

The  House  seems  to  be  saying  that  parity  is  fine*  but  offshore  systems 
shouldn^t  expect  greater  benefits  than  Mainlaod  systems.    Such  a  benefit  might 
be  the  right  'to  substitute  or  insert  commercials. 

Since  no  case  has  yet  surfaced  in  which  a  copyrighf  holder  charges 
infrit^emeqt  because  of  Guam  Cable  TV  System's  commercial  substi*tution  practice*' 
perhaps  it  is  another  "nonproblem/*  '  , 

But  it  do^s  indicate  that  even  with  such  an  illustrious  cast  as  the' 
United  States  Congress*  the  ca5e  of  Pacific  territorial  cable  TV  systems  may 
not  yet  be  closed.  (25)  ^  *  ' 
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Notes 


1*      The 'island  of  Guam  has  only  one  commercial  television  broadcast  station, 
showing  an  amalgamation  af  various  network  programs.    It  also  has  one 
V  nonconimercial  public  television  station-  ^  Federal  Cominunication  rulings 
at  the  time  allowed  cable  systems  to  carry  at  minimum  3  network  stations, 
2  nonnetwor^  independent  stations  and  1  noncommercial  public  sta^tion- 

2.  Sec,  111(e)  of  Public  Law  94-553  revising.  Title  1?  o£  the  United  States 
Codefe\  -  "  • 

4 

3,  Ginsburgt  Jpouglas  H-    Regulations  of  Broad^cast in^:  L^y  and  ^JJ:^y_  t^^Jf^ 
Radio*  Televisioi^n  and  Cabl^  Communications-    W^st  Publishing:  St,  [Paul, 
1979'     PP  "3'35-^4l8\ 

4+      Since  the  purpose  o£  a  "ffetwork  was  to  attract,  as  many  viewers  as  possible* 
Congress  saw  no  reason  why  cable  systems  would  harm  network  programming 
return^.    They  would,  in  fact,  enhance  thejiu    Ifwas  only  in  the  area  of 
bringing  in  distant  independent  station/programtning  where  copyright  holders 
might  be  getting  short-changed  on  royalties,    T^is.  became  the  focus  of 
*  Sfec*  111  of  i;he  Copyright  Act,    Sea  House  Report*  94-147^,  9/8/76* 
.      pp  88-91-  /  " 

U'*S.  Pacific  territories  are  out  of  reach  of  Mainland  or  even  Hawaii 
television  broadcasts,  '  Microwave,  retransmission  requires  "line  of  sight" 
sendei;s  and  re^ceivers  which  the  vast  distances  between  islands  would  make  - 
impossible.    At  the  time  of  the  revision  deliberation*  satelJ^ite  costs 
were  extremely  high.     Even  if^JJi^y  were  within  reach  of  a  small  cable- 
^ystem^  the  time  zone  differences  between  Guam  ^nd  the  Mainland  would 
put  such  programming  as  *'The  Tonight  Show"  at  4  in  the  afternoon  and  % 
'^Captain  K^ngeroo"  at  1  a-m, 

*This  is  the  operating  pattern  of  Guam  Cable  TV  System*  Int,  and  Vas 
considered  for  ado^Eion  by  a  consortium  of  Hawaii  q^ble  television 
''system  operators  for  bringing  in  Mainland  independent  station  programming^ 
to  complement  the  network  fare  carried  as  simultaneous  secondary  * 
transmissions  from  the  state's  three  commercial  broadcast  stations. 


6, 


7.  This  has  been^  the  subject  of  recent  lawstiits  against  home  video  recording 
companies  by  mrftion  picture  interests, 

8, '      Testimony  by  Lee  W^lmes  before  the  subcommittee  on  Courts*  Civil 

■   Liberties  and  *the  AdministVation  of  Justice  <5f  the  Committee  on  the 
Judiciary*  House  of  Representatives*  94th  Congress^  ist  session*  on 
H*R,,2223»  Copyright  Law  Reyis^n*  September  18*  1975--    All  testimony 
citations  in  this  study  are  from  fl>ese  hearings.     They  can  be  located 
as  Serial  ^36,  Part  3.  -  \\ 
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9.    In  a  statement  submitted  to  the  Judiciary  Committee,  then  Rep.  Spark 
Matsunaga  of  Hawaii  stated  in  support  of  the  revisipm^  |*Under  the 
preset  law*  isolated  CATV  systems  ^re  penal ikAJ'^for  S^c^dfents  in 
geography***  *    .  .  ^ 

10.    Guam  Cable  TV  files. 


11*'  Eight  Decennial  p,ijgest  (1966-76)  *  VtSl*  8,    West  Publishing:  St.  Paul, 
1977*    PP  998-990.     ^  \ 

Fortnightly  Corp.  v*  United  Artists  Television^  ^nc.  383  U. 5.  390  (1968)* 

Teleproinpter  Corp.  v.  CBS>  Inc.  415  U*S.  394  (1974). 

12.  GuattT^Cstble  TV  files* 

r  ' 

13.  S.  22,     See  Senate  Report  94-473,  11/20/75,  '  ■  > 

14.  Testimony  by  Lee  Holmes*  Richard  L*  Brown  (representing  Guam  Cable  TV 
System*. Inc*)> *and  Jack  Valenti  before  House  Judiciary"  Committee, 
September  18*  1975*  ■  '  ^  ^ 

■     '  .  V  ^  ' 

15*    HpR.  4965  would  have  amended  Title  17  of  the  U.S*  Code  (Copyright).  It 
p  was  withdrawn  at  thB  Ju<A^CMry  Committee  Hearings  in  favor  of  placing  its 
'    provisions  as  an  amendmeiit  zp  H.R.  2223,  the  omnlBus  copyright  Revision 

^  biii^  ,      ■■  ^  -  . 

* 

16'.    Testimony  by  Lee  Holmes  before, House  Judi-ciary  Committee,  September  18,  1975 

.  17.    See.  111(e)  ^2)",     '  ■  * 

18.    Testimony  by  Lee  M.  Holmes  before  House  Judiciary- Committee^  September  18, 
*  "    1975*    Holmes  has  since  inaugurated  service  to  the  Northern  Mariana  Islands 
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problems;  IN  TELECOMMpmCAnoHS  SOCIAL  POLICY  ^CONSTRUCTIpN:    '  . 

THE  iteRFACE?  OF  SOCIAL  SCIENCE  fJEDIA  EFFECTS  .EVIDENCE  ^  * 

^  AilD' LBGISLAftVlf,  LEGALLY-FOMENTED  .DELIBERATIONS 

Timothy  P*  Meyer  and  Jame«- A,  Anderson 

Univer&ity  of  Texas  at  Austin,         '   .  \ 

University -pf  Utah  ^       -  ^ 

Abstract 

Social  policy  makers  in  telecommunications  hAve  grown  increasingly 
jdependent  upon  social  science  media  effects evidence^to  serve  as  support  for 
policy  development*    Policy  **evi4ence*',  howfever,t  isf  not  an  appropriate  in-  - 
* terpretStion  for, media  effects  research  findings  because  of  the  inherent 
limitations  on  this  data.    Given  policy  makers'  needs  and  media  researchers  ^ 
capability  to  produce^ useful  da^ta,  the  use  of  empirical  media  effects  data 
must  be  approached  with  caution  and  the  wlll^jrr^ess  to  recognize  and  ^admit 
the  unavoidable  limitations  wh£ch  occur  when  ^using  such  data* 

^     One  of  the  more  persistent  and  perplexing  problem^  in  the  development 
and  formulation  of  social  policy  is^ the  clash  that  occurs  whfen  essentially 
divergent*perspectives  and  purposes  must  be  meaningf u^Lly  integifated  into 
policy  deliberations*  -In  telecommunications  social  policy,  the  clash  of  two* 
perspectives  is  acute:.    (1)  The  legally^-oriented  poMcy  makers  who  seek  un-  , 
equivocal  research  evidence  which  provides  *'proof ^or  a  certaiij  case  or  pro- 
'posal;    (2)  The  social ^science  media  researchers  who  are.  called  upon' to  provid^ 
this  research  evidence  but  can  only  present NJata  and  inferences  whi^  ar^in- 
herently  incapable  of  **proof'*  in  the  legal  se^se*    In  the  area^  of  media  vio- 
lence, obscenity,^9d.  adverti&:£ng'  to  children,  ^he  results  of  social  policy  ^ 
inquiry  havfi  tended  toward  increased  confusion,  rather  than  any  satisfactory, 
level  o^f  resolution**  The  questions  rais^^by  telecommunications  social  policy 
planners  are  significant  and.  crucial;  their  pursuit  of^nswers  is  generally^  % 
.forceful  and  honorably  motiyatrec|;  the  outcomes,  however,  are  disappointing* 
Part  of  this  disappointment  is  due  tb  the  clash  between  divergent  persp&6-* 
tives  which^ view  policy-supporting  evidence  in  entirely  different  lights* 
The  principal  focus  .for  this  paper  is  centered  upon  the  contention  that  the 
inherent  limitations  of  social  science  media  research  m^'hods  effectively 
preclude  their  use  in  dodial  poliay, construction*    In  developing  this  focus, 
two  areas  are  central:  (1)  the  limitations  of  social  scien<ie  methods  which 
prevent  clear  cut  conclusions  about  media  effects;  (2)  the  leg^ly-oriented 
pcoceaa  of  social  policy  makers  as  illustrated  by  policy  making  delibera** 
tions  in  the  i970s,  including  the  FTC*s  hearings  oi^  childt^p^and  TV  advertising* 

*      /  '  .      *        *  ^ 

1.  LIMITATIONS  OF  SOCIAL  SCIENCE  MEDIA  RESEARCH  METHODS       '      *  ' 

PrJlar  to  the  empirical  study^of  mass^media  effects,  the  methods  of  social 
science ^w^re  well  on  their  way  t6  being  both  adapted  and  adopted  for  use  from 
the  natural^  and  physical  sciences*    The  use  of  methods  develop^  to' ^tildy 
certaip  phenomena  (g^enerally  concrete,  empirically  variable  events)  ^.for  other 
phenomena  as  complex  as  human  behavior  brings  on  an  l^ediate  question  of 
limitations  due  to  differences  _in  Ithe  phenomena  ex^ined  by  the  methods;  in 
essence,  can  the  same  methods  be  yariily  applied  tt>  measuring  different  types 
of  events?    When  mass  media  effects  on  human  behavior  (cognitive,  affective. 
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and  overt)  were  J^irat  studied,  the  ontfe-boi:ro^fled  methods  became  twice^bor- 
rowed.    At  this  point*  the  question  becomes:    Are  the  methods  developed  for 
measuring  A  (physical  properties)  appropriately  useful  for  measuring  B  (human 
behavior  processes)  and  in  turn  D  which       a.  combination  of     and.  C  (media 
process  variables)?    The  twice-borrowed  application  alone  suggests  limita- 
tions on  social  science  Diethoids  for  measuring  media  effects* 

One  major  limitation  of  media  effects  research. is  sampling*    Samples  used 
by  researchers  are  n^ver  randomly  constituted;  compromises  and  adji^stments  are 
invariably  toade*    Samples  ar^  often  small^  limite<l  in  characteristecs  (e.  g* 
only  middie^clasSt  .white  8-10  year  olds*^  college' sophomores,*  etc*)*  and  of  li- 
mited representativeness  in  that  no  assurance  or  estimates  are  possibrle  as  to 
the  agreement  between  a  sample  use^  in  a  study  and  the  population  that  the 
^am]>le  is  supposed  to  represent* 

A  second  limitation  is  the  adequacy  of  measuring  instruments*  ^Instru- 
mentation is  imprecise*  ^semantically  unvalidated  (does  the  language  or  mean- 
ing of  the  instrument  function  as  intended  with  subjects  being  studied?)*  and 
overly  simplistic.    While  techniques  of  statistical  analysis  have  grown  increaa 
ingly  sophisticated*  the  types  of  instruments  and  their  lack  of  validity  h^ave 
remained  virtually  untouched*    What  we  do  w£th  the  number^  is  sophisticated 
and  elegant;  what  the  numBers  actually  represent  is  not  deal with  at  any 
important  level*  ^  * 

Thfe  nature  of  social  science  environments  for  studying  m^edia^  effects  is 
the  third  limitation*    Social  scientists  create  environments  which  dp  not 
approximate  the  real  environment  in  which  television  operates  and  its  Subse- 
*^uent  effects  actually  occur*    -rV's  real  environment  is  seldom^  the  context  ^or 
effects  research*  aSS3  in  those  few  instances  where  field  research  is  con- 
ducted*^ situations  are  unnaturally  limited  and  ungeneral liable  (e*  g**  juve- 
niles living  in  cottages  pT  children  attending  a  private  boarding  school). 

^  •   y  /  .     -m,    :  ^ 

Along  with^  limlj^fftorts  due  to  inadequate  samples/sampling*  measuring^ 
'instruments*  and  etft^^onments*  social  scientists*  data-*based  conclusions  c*an 
never  be  more  than  conditional  probability  statements*    In  effect*  social 
science  findings  have  the  implicit  caveat  vhich  says:  "Given  these  conditions 
(a  giv^n  sample*  instrumentation*  environment*  etc*)*  the  following  relation- 
ship is_probably  true*"    If  there  are  changes  in  the  conditions  of ^  if  the  con?^ 
ditions  are  not  isomorphic  to  the  readf-life  environment  in  which  they  operate* 
the  relat^'%>nShip  may-^r  perhaps  will)  change*   vAnif*  there  is  a  chance  that  the 

relationship,  may  not  b^  tru^  even  under  the  limited  conditions  as  specifljed* 

^     '  s 
**    •  "  - 

The  final  limitation  is  the  absence  of  approcess  orientation  in  social 

science  studies  of  media  effects*    Media  impact  is  studied  as  if  it  were' static 
in  nature  rather^han  dynamic*    Experiments  and  surveys  provide  narrow  focus 
snapshots  of^some.  media  effects  as  they  operate  imder^some  (mostly  artificial) 
doridXtlons.   ^When^a  process  is  studied*  the  on^gMng  nature  of  it  must  be  con- 
sidered; complexity  is  measured;  .interpretation^  are  more  difficult;  Changes 
occur*  often  simultaneously*    Limited  measures  in  an  artificially  created  en- 
vironment at* only  one  (perhaps  several  at  most)  point  in  time*  may  or  may  not 
be  relevant^  to  the  actual  process  through  which  media  affect  humak^b^avior* 
Moreover*  '^th^ihlbomplete  or  non-existent  knowledge  of  precediS^or  following 
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operates  ^  our  own  classification  entity,  changing  "reality"  into  symbols  ^ 
for  assimilation  and  usage*    Reality,  for  each  of  us,  is  the  sum  of  our  per- 
ceptions whether  those  perceptions  are  subliminal,  limln^l,  or  superlimltial* 
The  lack  of  independent  verification  has  little  importance  until  we  attempt 
to  -dlfare  our  reality  with  someone  else,   ^t  this  stage,  what  is  neede^  is  a 
system  to  guarantee  common  perceptions  and  a  system  of  common  symbols  to  ex- 
press those  perceptions,  which  is  what  inculturation  and  language  is  all  about. 

For  the  social  scientis.t,  studying  media  effects,  th^  system  of  common 
perceptions  used  is  composed  of  his/her  measurement  instrument  and  fhe  analy-^ 
tical  procedures  em1)odied  in  scientific  methods*    His/her  common  ,s3nDbols  are 
the  technic al^anguage  of  his  field*    This  circumstance  presents  two  diffi- 
culti^s:(|)  The  scientists"  vtew^  of'reality  are  only  as  good  as  their  instru-^ 
ments  arid  procedures  (tl^e^  traditional  question  of  val^^dity);  (2)  The  use  of 
specialized,  technical  language. can  prevent  or  limit  th^^  scientist's  sharing 
of  common  perceptions  with  the  larger  community  or  with  another  group  (e*  g* 
lawyers)  who  is  seeking" to  interface  findings  with  policy  development*  In 
this,  evidence  a^  viewed  by  the  social  scientist  is^jiardly  evidence  as  it^is 
utilized  in.  legal  settings*.  The  two  processes  differ  in  procedures,  criteria 
for  "knowing"  and    "truth,''  technic^l^lanjguage,  and  in  the  meanings  ^of  common- 
^ly  used  concepts  .sijch  as- "proof ;"  ."probability,  "  and  "facts*"  ^ 

^  in  applying  the  wheel  model, ^  a  given  study  can  be  view^  as  an  enter- 
prise, which  mereljr  adds  one  type  of  effect  wl^ich  can  ^ccur  for  a  given  segment"* 
of  content  and  ^e  ^act  that  it^  can  occuf  only  for  some  people*    If  a  research- 
er seeks  to  measure  i  the*effects  of  a  gl^vjen  TV  commercial  on  children  under  8* 
years  old',  it  is  likely  that  only  a  given  type  of  effect  will  be  measured  or 
perhaps  several  out  of  a  wide  range  of  potential^effects*    It  is  a^^oOJ^kely 
that  only  pn^  instrument  will  be  used  aad  <mly  in  one  context*    The  results 
can  be  no'more  than  the  sum  of  conditional ly-'bQwnd  probability  statements  that 
a\given  ^fect  can  occur  for  some  children  under  some  conditions 'as  measur&l 
by* some,  type  of  instrument*"  No  Indication  is  provided  .of  (a)  ^he  total  range 
of  the  effects  of^  the^  commercial  or  other  commercials:,  (b)  the  size  of  the 
segments  yho  are  affected  in. the  various  ways^  Without  the'  accurate  deter- 
m£i^tion  of  the  rang^  and  size       the  effects,  no  meaningful  perspective  cari 
^e  glvei^to^the  results.    If  the  effect  is  und^irable  and  occurs  for  a  siz- 
able number  as  indicated  via  vaiid  measuring  instrument^,'  its  occurrence  de-  ^ 
^m^nds  attention  and  perhaps  some  type  of  remedial  action.    Knowing  the  content 
Xe.  g.'^SiacV  co^m^excial  directed  at  kids)  does  not*allow  for  successful  pre- 
diction of  n^Ur-ttvat  content  will  affect  consumers. 

The  responsibility  of  media  researchers  is  not  to  simply  add  one  more 
behavior  to  th&  catalogue*of  possible  effects*    If  his/her  studies  are  to 
have  any  utility  ±tv  policy  making,,  responsibility  must^ext^nd  to  additional  ' 
areas^    Given  tlfe  identification  of  the  range  o^f  behaviors  associated  wllh 
a' given  message,  ^hese  area^  are:  (1)    specification  of  the  pre-requisite 
conditions  fo^the  behavior  to  appear;  (2)  the  likelihood*  that  those  condi- 
'ftiotis  will  be  present  and  operating  when. the  message  appears;^  arid,  (3)  the 
proportion  of^the  audience  likely  to  be  affected  by  these  conditions  at. the 
appropriate  time*  *  ,      ^   ^  ^  . 

WftJ^^his  Information^  policy*inakers  could  determine  the  relative  im- 
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operates  ^  our  own  classification  entity,  changing  "reality"  into  symbols  ^ 
for  assimilation  and  usage*    Reality,  for  each  of  us,  is  the  sum  of  our  per- 
ceptions whether  those  perceptions  are  subliminal,  limln^l,  or  superlimltial* 
The  lack  of  independent  verification  has  little  importance  until  we  attempt 
to  -dlfare  our  reality  with  someone  else,   ^t  this  stage,  what  is  neede^  is  a 
system  to  guarantee  common  perceptions  and  a  system  of  common  symbols  to  ex- 
press those  perceptions,  which  is  what  inculturation  and  language  is  all  about. 

For  the  social  scientis.t,  studying  media  effects,  th^  system  of  common 
perceptions  used  is  composed  of  his/her  measurement  instrument  and  fhe  analy-^ 
tical  procedures  em1)odied  in  scientific  methods*    His/her  common  ,s3nDbols  are 
the  technic al^anguage  of  his  field*    This  circumstance  presents  two  diffi- 
culti^s:(|)  The  scientists"  vtew^  of'reality  are  only  as  good  as  their  instru-^ 
ments  arid  procedures  (tl^e^  traditional  question  of  val^^dity);  (2)  The  use  of 
specialized,  technical  language. can  prevent  or  limit  th^^  scientist's  sharing 
of  common  perceptions  with  the  larger  community  or  with  another  group  (e*  g* 
lawyers)  who  is  seeking" to  interface  findings  with  policy  development*  In 
this,  evidence  a^  viewed  by  the  social  scientist  is^jiardly  evidence  as  it^is 
utilized  in.  legal  settings*.  The  two  processes  differ  in  procedures,  criteria 
for  "knowing"  and    "truth,''  technic^l^lanjguage,  and  in  the  meanings  ^of  common- 
^ly  used  concepts  .sijch  as- "proof ;"  ."probability,  "  and  "facts*"  ^ 

^  in  applying  the  wheel  model, ^  a  given  study  can  be  view^  as  an  enter- 
prise, which  mereljr  adds  one  type  of  effect  wl^ich  can  ^ccur  for  a  given  segment"* 
of  content  and  ^e  ^act  that  it^  can  occuf  only  for  some  people*    If  a  research- 
er seeks  to  measure  i  the*effects  of  a  gl^vjen  TV  commercial  on  children  under  8* 
years  old',  it  is  likely  that  only  a  given  type  of  effect  will  be  measured  or 
perhaps  several  out  of  a  wide  range  of  potential^effects*    It  is  a^^oOJ^kely 
that  only  pn^  instrument  will  be  used  aad  <mly  in  one  context*    The  results 
can  be  no'more  than  the  sum  of  conditional ly-'bQwnd  probability  statements  that 
a\given  ^fect  can  occur  for  some  children  under  some  conditions 'as  measur&l 
by* some,  type  of  instrument*"  No  Indication  is  provided  .of  (a)  ^he  total  range 
of  the  effects  of^  the^  commercial  or  other  commercials:,  (b)  the  size  of  the 
segments  yho  are  affected  in. the  various  ways^  Without  the'  accurate  deter- 
m£i^tion  of  the  rang^  and  size       the  effects,  no  meaningful  perspective  cari 
^e  glvei^to^the  results.    If  the  effect  is  und^irable  and  occurs  for  a  siz- 
able number  as  indicated  via  vaiid  measuring  instrument^,'  its  occurrence  de-  ^ 
^m^nds  attention  and  perhaps  some  type  of  remedial  action.    Knowing  the  content 
Xe.  g.'^SiacV  co^m^excial  directed  at  kids)  does  not*allow  for  successful  pre- 
diction of  n^Ur-ttvat  content  will  affect  consumers. 

The  responsibility  of  media  researchers  is  not  to  simply  add  one  more 
behavior  to  th&  catalogue*of  possible  effects*    If  his/her  studies  are  to 
have  any  utility  ±tv  policy  making,,  responsibility  must^ext^nd  to  additional  ' 
areas^    Given  tlfe  identification  of  the  range  o^f  behaviors  associated  wllh 
a' given  message,  ^hese  area^  are:  (1)    specification  of  the  pre-requisite 
conditions  fo^the  behavior  to  appear;  (2)  the  likelihood*  that  those  condi- 
'ftiotis  will  be  present  and  operating  when. the  message  appears;^  arid,  (3)  the 
proportion  of^the  audience  likely  to  be  affected  by  these  conditions  at. the 
appropriate  time*  *  ,      ^   ^  ^  . 

WftJ^^his  Information^  policy*inakers  could  determine  the  relative  im- 
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portance  of  a  given  effect.    Without  this  essential  data,  .policy  may  end  up> 
correcting  an  undesirable  effect  pn  a  very  small  part  of  the  audience,  and 
in  so  doing,  wipe  out  a  positive  effect  on  a  different,  very  large  segment* 

All  in  all,  the  inherent  IJjnitations  of  social  science  media  research 
methods  are  so  severe  that  their  use  in  policy  malcing  seems  inappropriate, 
given  the  present  **state  of  the  art*"    Despite  the  obstacles,  however, 
policy  makers  have  persisted*    Tbe  next  section  examines  this  persistence* 

II.    POLICY  MAKERS  AND  SOCIAL  SCIENCE  MEDIA  EFFECTS  pATA 

Policy  developers  havie  shown  themselves  to, be  p&rticularly  frustrated 
with  the  inability  of  social  scientists  to'  provide  definitive  answers* 
Conclusions  like  "some  children  may  find  some  television  harmful  under 
some  conditions  are. the  stuff  of  insoluable  controversy,  not  well  crafted 
(albeit  ill-timed)  policy  statements.    The  legal  staffs  of  agencies  charged 
with  policy  development  end  up  shopping  for  research  £indings  whose  conclu*- 
sion&  can  be  improperly  extracted  from  their  limiting  conditions  and  general- 
ized ta  the  policy 'being  developed  or  advocated*    Curiously,  contradictory 
findings  are  often  dismissed  as  inappropriate,^  in  scope,  definitions,  or 
application       the  same  criteria  which  apply  to  the  selected  research  but 
instead' are  only  selectively  used*    The  rhetorical  abuses  of  social  science 
findings  are  substantial  and  will  continue  as  long  as  measurements  ar^  *     *  ^ 
^several  steps  removed  from  the  real  '^primitive**  event  and  conclusions  sought  ' 
are  actually  conceptual  rather  than  empirical* 

o  ' 

Two  typical'  examples  of  the  social  sjcience/social  policy  interfac*e 
effectively  highlight  ijhe  problem  for  telecommunications  policy  ijia^^rs.  The 
first  is  drawn  from  th^U.S*  SjLirgeon  General*s  Scientific  Advisory  Committee, 
assessment  of  the  impact  of  televised  violence  on  viewer  aggression  and  its. 
trea.tmem:  in  policy  deliberations*    The  second  example  cotnes  from  the  current 
FTC  deliberations'  on  the  proposed  re4uction  or  elimination  of  TV  commercials 
directed  at  children*  -  *  ^ 

TV  Bounce  >E5feARGH  and  powcy.  makers 

When  the  research  projects  were  completed  for  the  study  of  TV  violence 
effects  on  youth,  the  Scientific  Advisory  Committee  offered  the  following 
contusions  in  precise,^  scientifically  justif  ieds^anguage; 

First,  violence^epicted  on  television  can  immediately  or  shortly  ' 
thereafter  induce  mimicking* or  copying  by  children*    Second,  under 
certain  circumstances  television  violence  can  .iiKtigate  an  increase 
in  aggressive' acts*    The  accumulated  evidence,  hoWever,  does  not 
warrant  the  conclusion  th^t  televised  violence  iias  a  uniformly  ad- 
verse effect  on  the  majority  of_children.    It  cannot  even  be  said 
that  the  majority  of  the  chilren  in  the  various  studies  we  have»re^ 
^viewed  showed  ■  ajti  increase  in  aggressive  behavior  in  response  to  the 
violent  fare  to  which  they  were  exposed**** 

Thus  there  is  a  convergence  of  the  fairly  substantial  evidence^ lEor  - 
shorf-run  causation  of  aggression  among  some  children  by  viewing  violence 

*  ■ '  * 
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on  the  screen  and  the  much  less  certain  evidence  of  -long-run  effects* 
There  is  a  preliminary  and  tentative  indicatibn  of  .a  causal  relation 
between  viewing  violence  on  television  and  aggressive  behavi'or;  an  indi- 
cation that  any  such  causal,  relation  operated  only  on  some  children  (who 
^re  predisposed  to  being  aggr^A3ive)j  and  an  indication  that  it  operates 
■  only  in  some  environmental  contents;  but  a  good  deal  of  research  remains 
to  be  done  before  one  can  have  confidence  in  these  conclusions* 


Apparently*  the  conclusior^s  were  "not  satisfying  or  properly  compre^ 
hended  by  Senate  Communications  Subcommittee  Chairman*  >John  Pastore*  Senator 
Pastore*  despf^fejhe  carefully  qualified  report*  returned  to  ask  the  classic 
totally  inappropriate  questions;  (l)  Is  TV  violence  harmful  to  ydung  viewers 
or  not?  (2), Is  remedial  action  justified?    Ignoring  the  report  in  face  of 
the  Senator*s  press  for  simplistic  answers*  Surgeon  General*  Jesse  Steinfeld* 
agreed  that  actions  to  reduce  violence  were  justified  based  on  the  causal 
evidence.    The  Scientific  Advisory  Committee  said  nothing  of  the  kind*  but  this^ 
was  one  powerful  policy  maker  who  kept  asking  the  ill^conceived  questions 
"utttil  the  '*right"    answers  were  given.    And*  afe  ComstocI^  etr'aT,  *  (1978^  so 
aptly  pointed  out*  these  are  the  precise  typ^a-^f  ^lue^tions  which  are  just  not 
answerable  by  social  science  or  any_jc>th:ef^cientif ic  research  procedures  be- 
cause they  are  naively  sijapiistTcconceptlons  which  fail  to  recognise  the  hosC 
of  underlying  r^iatiolShips*  ,  When  complex  relationships  are  involved*  only 
complex^..,-coTi5rtional  questions  can  be  asked;  answers  are  only  justified  in  the 
sence  cf  sufficient*  valid  evidence* 

Distortion  of  original- policy  imput*  dies  hard*    In  the  summer  of  1977* 
the  House  Communications  Subcommittee  staff  prepared  *a  report  on  .TV  violence 
to  be  incorporated  into  the  Communication  Acr  re-write  activities-    The  .report 
selectively  cites  the  Scientific  Advisory  Commij^ee^s  repoXt  in  classic  dis- 

*   *  torted  form;    *'In  1972*  the  Surgeon  General  of  the  United  States  presented  the 
report  Television  and  Growing  Up;  The  Impact  oj  Televised  Violence  to  the  * 

f  S^Congress*  '  This  report  stated  that  a  cause  and  effect  relationship,  between 
televised  violence  and  antisocial  behavior  had  been  suf f ic^.ently  demonstrated 
jco  warrant  appropriate  remedial  actioli***  (p*  13) 

They  rely  on  ^secondary  evidence  from  a  physical  (hot  a  media  .researcher 
nor  a  social  scientist)  wlio  tpld  the  Committee  that  there  was  evidence  *'that 
vising  TV  violence  blunts  sensitivity  to  violence  in  the  real  worjd**  and  " 
*'tHat  preferring  violent^elevisipn  at  an  e'arly  age  leads  tOv  m<?Ve  aggressive 
teenage  behavior*"  The  CThduslons  are  devoid  of  th6ir  conditiotfal*  restric- 
tive contexts  and  are  presented  by  ai^unquallf ied  authority  in  this  particuT 
^  lar  field* 


The  staff  report  then  summarizes  their  position  in  a  huge^lion  sequitur; 
**Thus*  although  a  precise  cause  ^d'  effect  relationship  has  yet  to  be  *'proven'* 
to  the  satisfaction  of  all  pairties*  there  is  unanimous  agreement  that  because 
television  plays  a  major  role  in 'Shaping  the  values  arid  attitudes  pi  its  ^ 
'audience*  televised  violence  poses  a  problem  that  must  be  confronted*"  (p*  15)v 

The  FTC  and^Children^s  Advertising 

One  recent  area  of  convergence  ^€tween  policy  makers  and  social  science 


2H-15 


I 


media  research  evidence  Is  that  of  the  effects  of  TV  commercials  directed  at^ 
"children*    In  proposing  to  ban  or  reduce  children's  TV  commercials,  the  FTC'  ^ 
staff  zealously  overstated  the  actual  evidence  from  social  science  which  bear 
directly  on'  this  Issue*    On  the  very  flr9t  page  of  the  FTC  staff  report »  the  ' 
following  conclusions  are  offered)  * 

Many  young  cl^lldren  —  Including  an  apparent  majority  of  those 
under  thQ^ge\  of  eight  —  are  so  naive  that  they  cann^  perceive  the 
^        selling  iurpofle  of  television  advertising  or  otherwise  cSi^rSh^end  or 
evaluate  It  and  tend  to  vl^w  coimnefclals  simply  as  a  form  of  'ihfor-' 
matlonal  progr^oomlng*  *    The  youngest  chlJtclren  tend  to  be  even  more 
naive  and  thus  less  capable  of  comprehending  the  Influence  which 
television  ad^ettlslng  exerts  over  them* 

The  Commission  noted,  citing  pertinent  studies,  that  'young 
children  (1)  fall  to  understand  the  nature' and  pVoflt  making  purposes 
of  the  television  commercials  and  (2)  tend  to  trust  and  believe  tele- 
vision advertising  indiscriminately**   (p*  1) 

What  1^  Interesting  about  the  report's  citing  Is  the  Implldit  assump- 
tion that  the  research  referred  to  Is  valid  and  wholly  supportive  of  the  gen- 
eralizations*   With  £he  violence  Issue,  there  at  least  was  a  15-year  period 
of  research  which  preceded  £he  mllllon-dollar-plus  program  for  the  Surgeon 
General  of  the  nature- of  the' underlying  relationships*    Now,  with  this  parti- 
cular issue,  there  is  not  a  significant  body  of  prior  research,  no  government 
funded  program  in  the 'area,  but  yet  the  appearance  of  an  adequate  data  base  is 
presented  .in  the  staff  report.    And,  as  might  be  expected,  the  social  science 
data  from  the  small  number  studies  available  is  hardly,  comprehensive,  validated, 
or  conclusive.  .  f 


The  '*ps^tlnent  studies"  cited  by  the  FTC  regarding  children's  inability  to 
grasp  the  selling  motives  of  TV  commercials  are  good  examples  of  ttfe  fallings 
of  research  to  date*    These  studies  all  used  children's  verbal  responses  to 
ascertain  knowledge  of  commercial  Intent.    The  question  which  should  have  been 
carefully  considered  before  jumping  to  conclusions  isj:  Do  young  children  truly 
fair  to  understand  commercial  selling  motives  or  are  they  simply  unable  to 
successfully  verbalize  their  responses  due  to  (a)  lack  of  sufficient  vocabu- 
lary with  nteanings  that  the  adult  researchers  a;:e  capable  of  interpreting 
correctly  and/or  (b)  communication  apprehension  brought  on  by  talking  to  a 
stranger  about  toplcs^hich  they  are  not  used  to  verbalizing  about. 

'  Certainly,  the  absence  of  commercial  Intent  awareness  can  be  d6e  to  a 
number  of  factots.    Whether*  it  is  due  to  methodological  inadequacies  or  not 
cannot, b^"  determined  without  agreat»deal  of  further  study  and  research.  Indeed, 
a  recent  study  by'Donohue,  Meyer,  and  Henke  (1979)  clearly  shows  that  by  using 
a  pictorial,  non-verbal^ measure  of  understanding,  75*90%  of  the  5-7  year  olds 
could  cprrectly  Identiw  the  selling  motive  of  a  series  of  different  child- 
directed  commercials*  ' 


Rather  than  jump  to  conclusions  on  the  basis  of  clear-cut  evidence,  the 
FTC  should  not  make  policy  proposals  whiclf  claim  the  support  of  "scientific 
evidence,!*  especially  when  the  evidence  is  Beverly  limited  and  when  there  are 
viable  and  empirically  supportable^  alternative  *f  innings  and' explanations.  To 
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be  sure,  alternative  explanations,  contradictory  findings  and  methodological 
limitations  are  all  serious  Impediments  to  the  quick  formulation  of  simply 
stated  policies.    But  such  policies  are  ill-conceived,  and  unjustified  actions 
vAiich  unfairly  jeopardi2e  the,  chances  for.  users  of  the  media  to  reach  their 
audiences  when  such  actions  are'^not  warranted  by  sufficient:  valid  evidence. 

The  Problem  of  Social  SciehtistsJOealing-iyrnrForicy^^^  ^ 

^  — Pol-icjrntakers^not  only  "go  shopping"  for  certain  highly  selective  social 

science  studies  or  findings,  they  also  collect  certain  favorite  social  science 
researchera.    The  sociaL  science  media  effects  researcher'  finds  him/herself  in 
a  difficult  position  whereby  **cooperation"  m^y  rtell  meant aatlonal  visibility 
as  an  **expert,"  it 'may  m^an  that  research  funds  will  be  directed  their  way,  or 
it  may  mean  *Wdia  recognition.'^    Of 'course,  cooperation  in  this  tase  means 
that  the  researcher  supports  the  largely  unqualified  assertions  made  by  policy* 
makers  in  support  of  a  major  proposal.    Given  the  potent^ial  for  such  lucra- 
'tive  rewards,  it  is  easy  to  see  why  many^social  scientists^have  chosen  to 
alj^gn  themselves  with  a  particular  policy  position*    But,  the    "defection**  of 
these  researchers  only  worsens  the  already  cloudy  pitt^ure  of  what  the  media 
effects  in  question  appear  *o  be  and  what  types  of  action^  seepi  justified  * 
under  the  circjimstances . 

One  distinguished  scientiSt  who  has  noted  the  increasing  ocourancQ  of 
researchers  who  have  committed  themselves  to  the  support  of  policy  statements 
based  on  sweeping  and  unwarranted  generalizations  is  Mq  Granger  >fc)rgan.  Head 
of  the  Department  of  Engineering  and  Public  Policy  at  Carnegie-Mellon  Univer- 
sity.   Morgan  has  referred  to  researchers  who  try  to  convince  policy  makers 
with  simple  answers  to  complex  problems  as  "one-armed  scientists"  of  the  very 
worst  kind*  -His  recent  commentary  in  a.Wall  Street  Journal  guest  editorial 
eloquently  expresses  the  problem  at  hand: 

*  The  story  goes  that  while  gathering  test;imony  for  one  of  the  clean 

I  air  acts;  Senator  Muskie  grew  frustrated  with  the  endless  string  of  expert 

k|  witnesses  whose  testimony  had  taken  the  form  o^  *tfel2^  on  the  one  hand*«* 

T  but^  then,  on  the  oth^r^^hand*  *  i* '    **What  I  need,'  the  Senator  is  said  to 
have  lamented,.  *is  some  one-^rmed  scientists**  v  ' 

*  The'problem  is  that  there  are  two  kinds  of  one-aTm^  scientists*  Ask 
any  competent  scientist  or^engineer  how  much' heat  will  be  generated  In  a 
11^-volt  toaster  that  uses  a^erta'in^  amount'  an<i  type  of  wire  in  its'  heat** 
ing  element,  and  he'll  figure  out  an<^answer«^  Ask  ten  others  and  they'll 
come  up  with  the  same  answer. 

-Thes^  are  one-armed  scientists*  ^  Ho  waffling.  Ho  'maybe  this  *^* 
maybe  that.*«*'  Just  simple  definite -answers. «  Why?  Because  they  are 
being  asked  to  work  a  well-defined  probl&  whose  underlying,  processes^' 
are  well  understood*  ,  ' 

^'  But  there  is  ^  second  kind  of  one-armed  scientist.    He  will  give 

simple  definite  answers  even  though  the  processes  involved  in  solving, 
the  problem  are  not  well  understood,  and  even  though  there  is  a  reason- 
able chance  that  his  simple  definite  answers  may  turn  out  to  be  wrong. 

This^  is  a  Serious  and  difficult  business*    Technical  people  can 
help  by'offering  careful,  complete  information  that  will  aid^pMicy  makers 
in  selecting  their^odds.    One-armed  scientists  of  the  second  kind  simply 
make  things  wo^rse.  ^  _         ^  ^  ^ 
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In  dealing  vit:h  social  science  research  purporting  to  measure  the  effects 
of  a  given  kind  of  television  content  on  the  audience^  one-farmed  scrienttsts 
have  been  allowed  to  operate  without-  too  mpch  of  a  serious xhallenge^  due  in 
part  to  a  lack  of  sophisticated  expertise  among  the  policy  makers  ^nd  their 
stafrfs  or  due- to  the  selectior[of  the  righD  kind  of  one—armed  scientists  who 
give  the  .social  policy  makers  the  kinds  of  answers  they  want  to  hear*  When 
many  experts  are  testi*fying  one  after  another^  the  time  constrafftts^  become 
oppressive  to  the  extent  that  any  scientist  who  would  dare  to  suggest  that  the 
cbmpl'Bx  underlying  processes  are  really  little  understood  and  that  any  policy  . 
action  would  appear  to  be  unjustified  due  to  a  lack  of  sufficient  valid  evi-* 
dence^  would  undoubtedly  be  either  reprimanded  or  more  likely  Ignored  amid  the 
many  who  chose  to  simplify  their  positions* 

CONCLUSIONS  \  .  . 

"  *  \  *  ^ 

This  paper  has  attempted  to  clarify  the  uneasy^  forced  marriage *of  social 
science  media  research  data  with  social  policy  develppm^nt*    The  principle* 
conclusion  seems  .to  be  that  the  **marriage*'  should  b'et  dissolved  on  grounds 
incompatibility  or  "Irreconcilable  differences*** 

Policy  makers  seek  **bottom  lines'*-Jfrom*resea^chers^  to  support  policy  planks; 
they  often  act  in  haste  and  rely  upon  legally-trained  staffers  to  Interpret 
^social  science  m^dia  research*    Only  one  carefully , trained  in  the  social  scien- 
ces and  in  the  compJfexities  of  mediated  communication  processes  can  meaning* 
fully  interpret  coibplex  findings*    Policy  makers'  in  telecommunication  are  fqr- 
ever  seeking  premature  closure  in  an  attempt  to  alter  current  television  pro-  ^ 
gramming  practices*     ,  ^      '  . 

Stfcial  sc^,ence  media  researchers  operate  with  significant,  inherent  limi- 
tations which  can  never  yield  anything  more  tfian  conditional  probability 
statements'*    Unequivocal  evidence  of  the  kind  sought  by  many  social  policy 
makers  cannot  be  D;;0Tjuced*    Yet,  the  pressure  is  fhere  to  downplay  contextual 
limitations  and  €o  over-generalize  the  conclusiveness /)f  the  findings^  the 
limitations  still  apply  since  they  ar^  inherent  to  the  methodologies*    An  accu* 
mulatidn  of  flawed  studies  is  no  less  misleading,  than  a  single  study*    In  facX 
it^s  likely  that  cumulative  errors  compound  distortion  because  these  ^findings 
give  the  ^ppearance  .o^*a  '*preponderance  of  proof**  being  sought  by  legally 
trained  staffers  and  policy  makers*  '  ^ 

For  futute  telecommunications  deliberations »  social  policy  makers  should 
either  avoid  the  masquerade  of  having  unequivocal  scientific  support  for  their 
proposed  actions  or  use  the  limited  evidence  with  extreme  care  and  caution*. 
Like  good  social  scientists^  policy  maker^  should  se^ to  fully  understand 
methodological  limitations  and  should  get  accustomeij  to  never  expecting  easy, 
unambiguous  answers  to  complex  media  ^fects  which  suggest  policy  cPnsidera- 
tions.    Policy  makers  should  not  expect  social  science  m§dia  research  data  to 
fit  their  legallyoriented  notions  of  /'evj^dence***    These  two  perspectives  are 
about  as  ill-suited  for  one  another  as  a  machine  gun  is  ^useful  for  killing* 
mosquitos.    At  this  point  in  its  development,  social  science.media  research  can 
only  help  to  inform  policy  makers  about  the  complexities  of  television's 
effects  on  individuals  and  society*    As  such,  its  role  is  significant,  valu- 
able, and  insightful*    To  expect  more  is  simply  not  justified  nor  responsible* 
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•   y  Abstract  -  ; 

Xhis  paper  considers  the^ch^nges  tn  communications  systems  which  are  occurring  as  a  re<- 
suit  of  new  packet  switching  technology  at  a  time  when  there  are  increasing  demands  for 
privacy  and  national  concerns  that  transborder  dsta  flow  will  affect  national  security,  econom- 
ics, and  ^ven  national  culture.  This  paper  concludes  that  packet  switching  networks  are  yul^ 
nerable  to  anacks  of  message  content  disclosure  or  modification  and  that  cryptosystems  will 
be  lequired  when  these  threats  are  of  concern;  However,  the  evolving  privacy  laws  and -na- 
tional concerns  over  security  and  economics^  may  restrict  encryption  to  use  within  national  en- 
claves. The  net  effect  of  restrictions  of  this -type  could  inhibit  the  Q£pwth  of  multinational 
corporations  and  ^eneraj^ informational  interchange  to  the  benefit  (or  (Tie  detrrment)  of  various 
sovereign  nations.  Control  of  national  data  bases  could  evolve  into  a  seciely  dominated  by 
technocrat's  having  the  power  to  decide  'the  need  to  know'^of  private,  corporate,  an^j  govern- 
ment sectors,' .With  ectual  experience  under  varying  laws  now  available,  there  ts^n  unusual 
opportunity  for  nations  stilf  determining  data  fjow  poiicy  to  evaluate  the  cpmpetmg  interests 
and  balance  the  need  for  free  flow  of  information  with  pnvacy.^  secunty,*and  other  national  in- 
terests, ^  *  '  /  ^  .  - 

INTRODUCTION   *  '  ' 

New  security  .requirements  are  evolving  in  the  field  of  communicatio^r.  and  information 
pr6cessing  as  a  result  of  advancing  communications  technology  and  changing  sociological  ex- 
'  pectations  ,  *  '       '       '  \ 

Major  technological  changes  are.accurring  in  the  implementation  of  pubtioand  private  data 
networks  because  of  the  recent  availability  of  lower  cost  computers*  along  ^th  a  higher  cost  of 
communicaiipn  lines.  This  is  resuttmojA^the  development  of  computer  controlled  packet 
switched  networks  which  are  3  to  lOO^imes  more  efficient  tharf  earliei(^circuit  switching  tech- 
niques in  reducing  the  vvastage  of^available  transmission  bandwidth  re^c^ces  0). 

Previously  a  communication  company  or  agency  established  an  analog  circuit  for  a  subscri- 
ber, and  then  passively  amplifiM  signals  until  the  circuit  was  terminated.  In  tomorrow's  packet 
network  environment  the  communication  company  or  PTT  witt  actively  examine  every  bit  of  the 
transTmined  digital  message  to  determine  address  and  route]  and  to  perform  error  checking  of 
each  bit  at'each  link  over  which  the  message  is  transmitted, 

*    "  ' 

Since  the  information  in  the  public  or  private  data  netwofk  must  be  regenerated  at  each 
link  by  some  cone^uting  element,  and  since  the  computing  element  has  a  program  which  may 
be  modified,  there  is  the  ever-present  danger  that  through  covert  techniques  selected  uansmit- 
ted  messages  could  be  subjected*  to  either  disclosure  and  analysis  or  message  addition,  dele- 
tion, modification,  or  reptay  v 

Further  because  message  formats  willybe  bener  specified  and 'standardized^  tapping  of 
communications  lines  and  extracting  only  <)dta  of  interest  will  also  be  simplified.  > 
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This  new  communtcattons  technology  evokes  d  security  threat  that  is  a  major  motivation  to 
encrypt  digital  communications. 

•  *  ' 

'  The  sociotogical  concerns  arise  from  ^  renewed  interest  in  privacy  by  Indtviduais,  both  hu- 
man and  corporate.  Recent  events^  such  as  the  "Watergate  Inctdenf,  have  caused  a  distrust  in 
government  and  large  corporations  whh  regard  to  the  "care*  given  to  the  humen  individual's 
personal  data  files.  Legislation,  Such  as  the  'Privacy  Law  of  -1974*  (2)  and  the  "German  Data 
Security  Law*  (3)  have  resulted,  and  in  time  these  laws  will  req^utre  protection  of  persQnal  ^ata 
being  communicated  by  wire,  or  being  physically  moved  as  physical  Hfedia  containing -file  data 
(l.e ,  magnetic  tape)  (4);  ,  ^  J 


There  has  been  ar^pther  aspect  .of  privacy  legislation  covering  "legaJ*  persons  (corporations 

«and  private  associations).  This  motivation  may  oe  driven  by  fear  by  some  nations  that  multina- 
jtronal  corp'^orations  ere  sdppirig^^omastic  information  for  their  own  use  'end  to  the  detriment  of 
'  That  nation,  ther^  is  also  recognition  by  developed  nations  that  information  is  "power",  has  va-* 
^  ^ue,  IS  taxable,  and  that  its  free  and  secure  flow  ts  necessary  forlheir  Economic  survival.  {It  is 
estimated  thatjiy-'l?90  ^pproxrmately  50%  of  the  United  States  work  force  will  be  employed 
'  In  The^ntOl:Mation  sectonpf  the  economy)  (5).        *  f 


Th^sfe^i^  reqiiir'emertt^iFor  privacy^end  security  of  information  may  be  met  by  lews  man- 
flirting  ^ggiDst^rans minion  Af  national  proprietary  information  to  other  countries,  ar^d  will  also 
spur  the  usA^^^fyp  to  systems  in  an  attempt  to  protect  ^such  sensitive  data.  Use  of  encryption 
for  trarlSBorder  data  flow  ma^  require  procedures  where  a  copy  of  tHe  dat3  in  cleartext  form 
'mu^t  b&  made  evailable  to  the  source  and  destinetion  countries  * 


TECHNlCAt  ISSUES 

'  The  revolution  m  packet  network  technology  which  rs  causing  a  security  threat  cannot  be 
readily  met  with  older  crypto  technplogy.  For  example,  the  link  crypting  device  (or  keyset 
yener^tor)  will  no  longer  provide  protection  over  a  total  communication  path. 

A  link  cryptoris  a  device  which  is  interposed  between  a  terminaf  or  host  (called  a  data  ter- 
mmanng  equipment  or  DTE)  and  a  modem  (called  a  data  circuit  terminating  equipment  or  DCE). 

Previously,  such  devices  were  adequate  to  secure  information  through  a  total  communica- 
tions circuit,  oT^ce  that  circuit  was  established. 
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However  packet  neiworks  dre  made  of  multiple  tinks«  anabecause  at  th^  fbrminus  of  each 
Unk,  message  header  iiWormation  must  be  examined  to  detemine  destination  and  routing^  the 
dflfta  must  be  deciphered  between  each  Eink.  Tefhnicallyr  thd  network  control  mechanism  is 
not  supposed  to  be  cencerned  with  the  content  of  a  message  in  jhe  .^lacket  environments  but 
the  data  is  clearly  exposejd  in  the  clear  after  traversing  each  lime,  ^^nsequentty.  white  link 
tiryptors  are  perfectly  adequite^  for  circuit  switching  environments,  they  provide  little  security 
when  used  in  the  new  technology  of  packet  switcHnT^^t works. 


acket  technology^  it  will  be  neces- 
basis,  or  alternately  tojjrovide  ^n 


In  or^er  to  achieve  communications  secunty 
sar^  to  have  the  network  encipher  the  data  on  an  end-^t^-er 
encryption  function  in  the  hosts  and  terminals  (f 

Delegating,  the  security  function  ^to  a  priv^e  or  public  PIT  network  is  not  a  comforting 
thought.  However,  implementation  of  cry^ptln^f unctions  into  the  bost  or  termmal  also  has  se^ 
veral  drawbacks/ 

If  data  is  enciphered  by  a  host  software  package  (or  hardware  implementation)^  th)&n  the 
data  may  be  transformed  into  any  characte^^tfiNhe  communications  character  set  being  trans- 
rnitted  If  special  characters  (such  as  an^^d  of  text  ET)1  or  start  of  text  STX)  are  used  by^he 
communication  protocol  of  the  network,  then  a  data  character  may, be  transformed  by  encryp- 
tion into  a  control  character  which  causes  an  unwanted  communication  function.  CQni^equent- 
ly,  only  transparent  protocols,  (such  as  HDLC)  may  be  used  when  enciphered  data  ts  transmit' 
ted  in  an  end-to-end  manner  across  a  network 
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FIGURE  2.  END-TO-END  CRYPTOSYSTEM 


Furthermore,  all  elements  of  host  software  must  treat  the  enciphered  text  as  transparent 
data/  and  pass  it  through  taking  no  action  based  upon*data  'meaning*.^  Unfortunately,  alrpost 
no  host  software  sfstem  treats  data  transparently  in  today's  software  irrxplementatiQns. 

The  terminals  (or  remote  concentrators)  used^for  end-to-ond  crypting  must  be  int'elligent,  or 
must  be  augmented  to  provide  the  r>ecessary  intelligence  to  manage  the  crypting  function  and 
implement  the  necessary  protocols  to  provide  crypto  key  management  *  ^  ^ 


Although  end-to-end  crypto  systems  for  use  with  pabket  networks  are  becoming  available,, 
several  years  will  be  required  to  produce  standards  to  assure  interoperability  between  the 
many  possible'system  end  users.  ^  ^  . 
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hav6,tften  cov9rfd  by  Iw^fation,  In.addltron,  oth9r  arvtfs  that  era  regarded  as  privacy  intan- 
Siva  such  as  madical  vclrds  And  insuranca  appaar  to     the  object  ot  further  laglsfation  (7),  t  ^ 
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FIGURE  4,  DECENTRALIZeo  PRIVACY  CONTROL 


Decentralized  privacy  control,  as  practiced  in  the.  United  States  and  other  countries,  re- 
quires that  public  notice  be  given  of  the  existence  of  a  personal  data  file,  tn  such  countries  \t 
is 'khe  responsibility  o{  the  individual  to  mair^fain  awareness  and  move  to  enforce  his  rights 
shobid  ^e  deem  a  violation  tahave  occurred  The  individuaf^lt^s  a  legal  right  enforceable  by 
court  action  to  inspect  private  liles  of  which  he  is  the  subject  ands^to  correct  errors  of  fact  and 
offer  his  version  of  sumective^data  which  must  also  be^entered  into  the  file 

■       • .  1  ■ 

Release  of  personal  data  to  a  third  party  generally  reqliices  the  written  consent  of  Ihe  af- 
fected individual,  and  unauthorized  release  can  subject  the  fil^holder  to  court  action 

In  Europe  and  the  United  States  guidelines  and  laws  involving  the  use,  dissemmatfori,  re- 
tentton'^and  accuracy  of  data  are  still  evolving.  Efforts  are  underway  to  harmonize  these  laws 
among  the  diff^nt  nations,  particularly  in  tt^  Council  of  Europe,  and -the  O^arfization  for 
Economic  Cooperation  and  Oevelc^ment  (OE<|P).  '    ^  ' 

It  IS  clear  that  encryption  cannot  be  used  tp  meet  privacy  law  requtrj^Afents  concerning  the 
accuracy  of  data  orlimiting  the  types  of  data  which  m^ay  be  maintaipf^din  data  banks  Hpwev- 
er/encryptfon  can  be  used  to' limit  access  to  a  data  bank  and  to  ir)6ure  its  integrity  once  it  has 
been  correctly  entered  into  a  file.  , 

CORPORATE  PERSON  PRIVACY  (EpDNOMt^/CULTURAL,  NATIONAL  SECURITY  ISSUES) 

Perhaps  the  most  powerful  impetus  driving  the  use  of  enci:yfU|pn  and  other  means  to 
protect  and  restrict  information  access  is  the  growing  awareness  of  Tts  economic  value, and 
powar  m  what  is  (Jeemed  to  be  an  'information  society*.  In  one  goyernment  report  (8)  it  is 
stated  that:  ^  *  ^ 

^     ^  'The- rich  countries  of  the  workj  today  are  those  that  Exploited  the 

rrrdustrial  revolution  i^  the  19th  Century  the  rich  countriel^Jhe  fu- 
ture will  ^e  those  that  exploit  th^  information  revolution  to  theinown 
.best  advantage  in  the  20th  and  21st  Century  * 

This  report  presses  for  severe  restnction^bn  the  flow  of  data  in  that  country,  and  indicates 
that  failure  JO  control  that  data  flow  wouid  lead  to  loss  of  jobs  and  loss  of.  sovereign  control  * 
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.AcqtArdingly,  while  the  technical  fbeans  u$e  encrvption  wilt  doubtless  be  used  by  jcorpo^ 
rate  perscMis  tb  protect  data  within  their  o^n  natlorial  borders,  use  of  ertcrvption  fpr  protectipn 
of  data  transmitted  across  national  botind^ries  may  be  ttmited  iruthelight  of  privacy  legislation. 

With  legislation  proposed  or  already  existing  in  Austria/  Denmark^  France.  Federal  Republic 
of  Germany.  Norway.  Spain,  and  Sweden,  th^  use  6f  encryption  for  transborder  communication 
goes  counter^to^e  thrust  of  the  legislation  which  restricts  data  flow  conceming  individuals, 
both  human  and  corporate  (9.10).  '  " 

•V  *'  .  •  . 

Certain  of<  these  countnes  may  require  data  transmitted, through  a  cryptosystem  to  be  sub^ 
ject  to  government  scrutiny,  either  by  virtue  of  requirfng  that  the  key  to  the  system  be  given  to 
^  a  pelleted  government  official,  or  by„  requiring  some  method  of  pre^creening  or  post  audit  of 
information  in  the  system. 

Jn  the  United  States  the  freeflow  of  data^has  a  high  priority*  communication  networks  are 
not  a  state  monopoly,  and  there  ar^  relatively  few  restrictions  on  the  flow  of  "^ta  both  in  and 
out  of  the  country.  Laws  tend  to  be  self  enforcing  by  the  individuals  affected  rather  than, 
requiring  a  centralized  authority  in  bureaucratic  control. 

Jn  Sweden  concerrr  of  vulnerability  of  natioHal  interests  in  a  computer  society  111)  has 
prortkpted  legislation  which  has^given  the  Swedish  Pata  Inspection  Board  the  power  to  bar  ex- 
p6rtatioii  of  data  oufside  Sweden.  Fei^ission  has  been  granted  for  barjking  trans flfcttons,  and 
airline  reservations  information  to  be  exported.^  However,  a  Swedish  county  govenimem  ap^ 
plication  to  process  health  records  of  Swedish  citizens  in  England  was  denied  despite  secunty 
Drecautions  at  the  outside  site  (1 2).  ^ 

Furtner,  rn  many  cases,  laws  designed  to  protect  individual  (human  person)  pnvacy  have 
been  construed  to  also  protect  legal*  persons  (or  corporAions) 

La^  covering  this  concept  have  been  passed  m  Norwa/03),  Oenrtiark  (14),  and  Austria 
(15).  The  impact  of  such,  laws  has  led  to  apprehension  on  the  part  ot  multinational  corpora-^ 
tions^^hat  only  local  processing  and  limited  ^les  can  be  established  in  such  nations^  Private 
competitive  information  gatherings  woulcf  be  sharply  limited.  .       ^  ' 

These  privacy  constraints  are  but  one  ^aspect  of  the  growing  concern  over  transborder  data 
'^e^ulation,  where  the  motivation  comes  not  only  from  privacy  requirements,  but  also  covers 

'Such  interests  as  revenue  taxation  of  data  banks,  economic  inr^ests- a^^national  security 
Nowhere  is  this  concern  more' apt)arent  than  in  undeveloped  Xattons^which  fear  los&  of 
sovereignry.  should  multinational  corporations  or  other  national  governmen|^  be  more  cogni- 

'/ant  of  their  economic  state  than  are  th^,  themselves. 

SUMMARY  AND^CONCLJUSIOnS 

Encryption  will  be  required  to  safeguard  information,  in  the  new  packet  networks  because 
of  their  vulnerability  to  tapping  and'misuse.  Encryption^may  also  be  used  to  safeguard  data 
bank  files  for  purposes  of  protecting  priv^e  or  corporate  records.  Various  national  legi^taflion 
puh^blling  to  concern  itself  with  privacy  qf  individuals  has  erected  barriers  to  the  free  flow  of 
information. across  national  borders' 

These  barrfers  may  greatly  restrict  the^usetJP^Icryption  requiring  copies  of  ciphert*ext  in- 
formation., together  with  the  appropriate  crypto  key  be  made  available  to  pr)vacy  admtnistra- 
-tbrs-  ^         .  ^ 
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For  ^multinational^companies  seeking  to  invest  in  foreign  countrl^  and/or  having  current 
irwestmentK  the  legal  t)arriers  ^nd  the  costs  of  transborder  data  flow  can  be  cnttcat  in  struc- 
turing the  type  of  jdata  comniiinkations  in  each  cbuntry^.  The  amj&unt  of  nonsensitive  data 
whjch  can  be  processed  and  stored  locally  in  each  nationa^  operation  should  be  maximrzed. 
More  important,  if  the  amount  of  proprietary  data  is  minimal  until  the  time  protenion  by 
means  of  encryption  techniques  is  authorized,  such  information  should  not  be  retained  in  a 
data  base  subject  to  privacy  registration  and  regulation  It  may  be  necessary  to  transmit  infor^ 
^mation  bv  means pf  courier  and  tape,  rather  than  th&  normally  more  expeditious  method  of  en- 
crypied  tetecommunication. 

Whether  data  banks  and  personal  information  are  protected  .by  means  of  crypto  keys,  or 
simpiy  by  physical  key  tocks.  the  evolving}  information  society  will  place  the  power  and  value  of 
information  into  the  bureaucratic  hands  of  those  who  hold  the  keys.  Except  for  perhaps  the 
nation  s  armed  forces.^there  will  be  no  more  powerful  position  in , government  than  tha^of  the 
data  Dank  privacy  and  security  administrator  unless  an  adequate  system  of  checks  and  bal- 
ances IS  built  into  the  system  "  ^  ' 
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These  ide'as  have  an  impact  on  the  policies  of  all  Che  -15A 'cotm cries  ^ 
parcicipating  ia  the  ITU  and  in  subsequenc  reguJLacions*    Alchough  every 
nation's  proposals  prescnced  ac  Che  WARC  are  specific  to  each  govemmenc* 
thex  can  be  generally  scracified  along  che  North/Souch  dichocomy<  Jlorch/ 
South  dichocoiny  is  used  here  Co  refer  Co  Che  geographic  locacion^  by  hemi- 
sphere^  of  che  4eveloped  (Norch)  and  che  less  developed '(Souch)  councries 
of  the  world. 

One  final  peine  Co  be  mad^  by  way  of  incroduccion  is  chat  che  scope 
and  magnicude-  of  the  Copic  prevents  any  comprehensive  review  of  the  licer^ 
acure  ^ichln  th%  llmics  of  a  jingle  paper*    The  references  chac  have  been  * 
selecCedVs^iould*  cherefbre*  be  seen  as  represencacive  and  noc* exhaustive 
of  this  coT^^J^ated  subjecc  area»  ^ 


HISTORICAL  AND  POLITICAL  ORIGINS 
OF  THE  UNIVERSAL  DECLARATION  OF  HUMAN  RIGHTS  ' 

'  "The  scudx  and  asseasmenc  of  human  righcskls  linked  inexcri" 
cably  to  xl^ply  held  values  about  Che  good  and  che  bad^  Che 
righc  and  che  wrong*    Judgmencs  a't^piade  enormously  difficulc* 
\   by  iddbloglcal  and  culcural  variacion*    Thus  che  exiscence  of;  ^ 
'a  document  Co  whicK  many  Scaces  have  cGnsenced^  ev^  if  f  ewei^ 
have  honored^  is  an  advancage  for  an  exercise  making  stacemencs  y 
with  cross-eulcural  and  cross^^eological  applicabilicy**'  (4$  ^ 

%   Whac  are  human  righcs  and  how  did  chey  con)^  to  be  arciculaced  wichin  che 
framework  of  the  Uniced  Nacions?    Before  tjelving  Inco  the  evencs  of  che  20ch 
cencury*  ic  would  help  co  ^ecch  out  che  hiscorical  path  chac  our  modem  con- 
cepcs  have  craversed* 

The  idea  of  rights  is  almosc  as  old  as'  ics  ancienc  enemy  despocism*  The 
firsc  known  use  of  a  word  meaning  freedom        in  the  24ch  cencury  B*C<*  when 
a  Sumerian  king  rid  his  people  of  an  oppi^essive  high  priesc  (2).    in  Greek* 
drama*  Ancigone  made  reference-co  a  law  superiojr  Co  the  law  made  by  govern- 
menc  when  she  refused  co.ebey.  a  decree  forbidding  funeral  rites  for  her 
brocher*  ^ 

Plato  spoke  of  che  nocion  of  juscice  as  chough  ic  were  handed  down  by 
long  cradition'  (3)*    'Hiis  i^  che  nocion  chac  every  human  is  Co  be  given  whac 
is  cheir  due*    During  che  Middle  Ages  chis  ^nocion  flourished  mosc  nocably  in 
che  philosophy  of  lliOTnas  Aquinas*    The  coricroversy  chen  and  now  ha&  been* 
vhac*  in  face*  is  each  pefson*s  due?    How  does  anything  come  Co  belong  Co  a 
person  anyway?    And*  how  does  it  so  cruly  belong  Co  che  individual  thac  everyi' 
human  ^nd  every' govemmenc  has  ,to  granc  ic  and/or  allow  possession  of  ic? 
Here  we  encounter  resiscance  from  che  pasc  co  yield  answers:  "The  concfepc  of 
*being  due  Co*  chat  is*  ^righn/  ia,  of  icself  such  a  primordial  idea  thac  ic 
cannoc  be  craced  back  to  ^  pflor^  subordlnacing  concepc*    Thac  is  Co  say^  ic 
can  ac  best  be^described^  buc  not\def ined*"  ,(4)  .  * 

* 
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Hiedieval  philosophers  were  concerned  mainly  with  duties  one  owed  to 
one's  lord-king  or  churcl^.    Their  belief  was  in  a  universal  order,  of  things. 

During  the  17th  century,  the  concept  of  'natural  rights"  which  had 
grown  out  of  earlier  developments  like  the  Magna  Carta*  gained  wid^  recog- 
nition*   By  the  18th  century  it  was  commonly  held  that  the  proper  task  of 
government  was  to  safeguard  such  rights.    At  the  end  of  that  century  came 
the  American  Constitution  and  Bill  of  Rights  and  the  French  Declaration  of 
the  Rights  of  Man. 

In  England,  Jeremy  Bentham,  had'defined  rights  in  terms  of  duties* 
Writing  in  his  Fragment  on  Goyemment  in  1776,  he  said;  "Without  the  notion 
of  punishment. .  *no  notion  could  we  have  of  either  right  or  duty/'  Others 
wrote  about  obligations — that  no, one  can  enjoy  rights  unless  others  meet 
obligations .      *  *  ^ 

Comes  now  'the  19th>cent«ry  and  Karl  Marx.    He  had  written  that  humanity 
is  at  its  adolescent  stage  and  would  not  be  mature  until  the  emergence  of 
universal  communism — sometime  in  the  far  of|  future.    Only  lihen*  according 
toj  Marxists,  would  the  ^concept  of  rights  have  any  meaning.         today*  when  ■ 
we  in  the  West  point  to  totalitarian  control  in^the  Soviet  Union*  for  example, 
what  we  see  as  violations  of  basic  human  rights  are  rejected  by  the  Eas.t  ^s 
siftiply  illu&ory  bourgeois  -  sham  (5).  *  "         '  ' 

,  .  *  * 

The  20th  century  ^has  added  another  facet  to  the  notion  of  rights-  Since 
the  re\iolutions  in  Russia  and  China*  human  rights  are  commonly  associated  not 
only  with  freedom  from  interference  of  various  kinds,  but  also  with  positive 
benefits  like  education*  a  decent  standard  of  living*  health  care  and  the 
like.    These  new  elements  are'  called  cultural  and  economic  rights*  whereas 
the  U.  S,  Bill  of  Rights  relates  only  to  *the  former  set  called  civil  and 
political  rights*^       [  .       ^  '  ^  .  - 

The  Tforegoing  chronoJ.ogy  of^hunran  rights  identifies  these  ideas  in  an 
historical  context*     Civil  and  political  rights*  then*  ^are  a  subset  of  human 
righft' wherein  there  are -also  enunciated  cultural  and  economic  rights* 


fe  riglit  of  access  to  all  public  places  is  being  extefided  to  the.elec- 
troHtagnetic  spectrum  in  many  recent  legal  arguments*    One  writer  and.criti^^c 
of  western  society  has  pointed  out  cultural  contradictions  that  relate  speci- 
fically to  communications.    The  media*  "(^course*  are  neutral*  Ihe  purposes 
to  which  the:?  are  put^  are  not."  (6)^  Access  to  communl^tions  media*  there- 
fore* h«s  become  a  critical  factor  In  the  analysis  ^rpolicy  and  regulation 
within  the  field*      .  C  ■  -  t 

When  the  United  Nations  Charter  ^as  adopted  at  the  close  of  the  Second 
World  War*  protection  of  humas^  rights  was  included  in  Articles  55  and  56* 
This  interest  in  promoting  respect  for  human  rights  is  an  example  6i  the  in- 
creasing concern  by  the  international  community  to  secure  basic  rights  and 
freedoms  for  all  human  beings  (7).    Ihe^specific  inclusion  of  human  rights 
provisions  in  the^  Charter  ^fleets  the  reaction  of  tfhe  inten^atiqnal  commu-^ 
nity  to  the  atroci-ties  of  World  War  and  toward^regimes  which  perpetrate  them* 
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1  * 

on  the' differences,- and^  neglect  to  stress  the  common  human  content  of  some 
notions  and  ideals*^'  (10) 


THE  ITU,  WARC,  AND  UNES{X) 

The  International  Telecommunications  Iftiion  (ITU)  is  the  primary  organi- 
zation for  promulgating  international  regulations  and  policies  on  the  use  of 
telecommunications*    It  is  a  specialized  agency  of  the  United  Nations  and  has 
its  headquarters  in  Geneva,  Switzerland.    The  Union *s  foundations  date  back 
to  the  establishment  of  the  International  Telegraph  Union  in  1865.    It  is^the 
oldest  of  the  world's  i0£a||national  regulatory  organizations.    The  present 
ITU  was  created  in  IS^^wh^k  the  Telegraph  Union  was  merged  with  the  Radio- 
Telegraph  Union.    Its  purposes  are  to  maintain  and  extend  international  co- 
operation* in  the  use  of  telec^ommunications  of  all  kinds,  and  to  pi^omote  the 
development  of  te^nical  facilities  and  the  efficiency  of  the  services  (11)-. 

One  of  the  primary  functions  of  the  ITU  is  the, allocation  of  frequencies 
on  the  electromagnetic  spectrum.    Since  the^l920*s  the  allotment  of  channels 
to  stations  was  done'by  nations  \thich  would  subsequently  secure  the  right  of 
noninterference*    The  method  is  often  referred  to  as  the  "first-come,  first- 
served"  princii>le*v   This  basic  scfi'en^e  remains  in  effect  today*    In  addition 
to  preventing  harmful  interference  to  communication,  it  assures  certain 
common  channels  and  standards  of  transmission  for  vessels  of  international 
transportation,  and  sufficient  standajrdization  to  allow  international  global 
markets  for  telecommunications  equipment.    This  approach  has  the  benefit  of 
affording  necessary  controls  for  international  commerce  and  comity,  while 
maximizing  national  sovereignty*    Of  course,  the  entire  scheme  rests  on  a 
premise  that  disputes  among  nations  regarding  access  to  radio  channels  will 
.be  infrequent,  and  that  any  disputes  which  do  arise  can  be  resolved  by  an 
agreem^t  be.twe^  the  countries. 

Within  the  ITU  and  the  emerging  International  law  of  communications,  the 
emphasis  has  been  on  functionalism  (1^).    This  has  resulted  in  an  institution- 
al structure  that  is  closely  associated  with  the  technical-scientif ic  jPxigen- 
cies  of  any  particular  tele conmiunicat ions  problem.    These  matters  have,  thus, 
taken  precedence  over  non^^technical  considerations.    Quotiij^g  from  the  Columbia 
Symposium  on  International  Conmiunications: 

•  *  .  • 

"In  this  particular  area  of  International  Law  and  Organi-  ' 
zation,  the  technocrat,  or  at  least  .the  technically  sophisti- 
cated lawyer,  has  been  King..*^"  (13) 

The  World  Administrative  Radio  Conference  (WARC)  has  taken  on  special 
significance  because  it  is  the  first  ITU  general  administrative  conference 
to  be  numerically  controlled  by  lesser  develoijed  countries*    At  the  same 
time,  it  is  occurring  at  a  point  when  voices  for  new  world  economic  aiprd  in- 
formatipn  orders  are  being  heard*    Given  the  relatively  broad  jurisdiction 
of  the  WARC,  a  certain  apprehension  exists  among  many  of  the  older,  developed 
countries  concerning -the  way  in  which  these^new  orders  shall  be  expressed  in  * 
the  ITU  institutional  setting* 
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The  word  '^regulation"  is  important  to  keep'  in  miad  when  considering  the 
WARC.    With  regard  to  coimnunicatlons  media^  every  government  partakes  in  it* 
Some  toore'than  others,  perhaps,  yet  the  result  is  the  same,  i^e*  control* 
To  address  the  question,  '*why  regulate?'*  vould  take  another,  paper*  Therefore 
this  presentation  assumes  the  necessity  and  importance  of  regulation*    If  for 
no  other  i^ason,  the  assximption^is  made  because  the,  taedia'^  are  powerful  insti* 
tutlons  and  they  frighten  people*    Especially,  govemment'people*,  *' 

Take,  for  example,  the  recent  visit  to  America  by  Vice  Premier  Teng 
Hsiao-p*ing  of  the  Peoples  Republic  of  China*    After  experiencing  a  half-hour 
interview  between  h^^s^lf  ^nd  network  news  anchormen  (CBS,  ABC,  NBC,-  PBS),  he 
told  Jim  Lehrer  that  he  had  been  very  frightened  of  them*  'He  wasn*t  used,'  he: 
said,  to  doing  such  things  (14)*  -  '      *  ' 

The  official  purpose  of  the  United  Nations  Educational^  Scientific,  and 
Cultural  Organization  (UNESCO)  is  to^contribute  to  peace  and  security^by  pro- 
moting collaboration  among  nations  through  education,  science,^ and  culture  in 
order  to  further  universal  respect  for  justice,  for  the  rule  of  law,  and  for 
human  rights  and  fundamental  freedoms*  1 

Several  UNESCO  conventions  are  designed  to  protect  the  right  of  everyone 
to  take  part  in  the  cultural  life  of  the  community  and  to  share  .in  the  bene- 
fits of  science  (15)* 

THE  DEfrATE  BETWEEN  DEVELOPED  AND  DEVELOPING  COUNTRIES 

Infi^rmation  plays  ^a  paramount  role  in  international  relations,  both  as 
a  means  of  communication  between  p^eoples  and  as  an  instrument  o&^  underst-^inl? 
ing  and  knowledge  between  nations  (16)* ,  The  New*World  Infqrmatioii  Ordeif  cal\s 
for  a  restructuring  of  old  systems*    It  is  closely  allieci  with  .'the;  phr^sr4*ew^^ 
World  Economic  Order*  '         '  -  , 

The  UNESCO  General  Conference  in  Paris  of  November,  1978,  vitnessed  the 

culmination  of  at  least  ten  years  of  intensive  negotiations  and  preparations 

concerning  the  problems  of  the  developing  vprld  in  gaining  recognition  of 

their  needs*^  -  .  *     '      .  ■ 

*  '■ 

According  to  Masmoudi,  information  in  the  modem  world  is  c^aratterizecl 
by  basic' itobalances*    Ah  obvlotjs  imbalance  exists  betveen  Northeni  and  South- 
em  hemispheres  in  the.  volume  of  news  an.d  information  emanating 'from  the  de- 
veloped^world  and  intended  for  the  developing  countri^es*    ^is  includes  the 
flow  of  information  in  the  opposite  direction  (17)*  K 

The  survival  of  the  colonial  era  is  seen  by^  developingjcountries  to 
persist  in  the  often  tendentious  interpretation  bf  ev^hts  by  the  developed 
countries  and  their  media*    In  response  to  this  criticism^ ' the  developed 
vorld  often,  refers  to  the  arguments  of  the  developing  naticms,as  sansculotte, 
and  usually  unworthy  of  serious  consideration*    Moral,  cultural,  or  political 
values  peculiar  to  systems  in  the  North  are  placed  over  values' and  conceinas 
of  .persons  in  the  South*    Alth^gh  the  overwhelming  majority  of  the  world^s 

•   2H-33  ^  '    *     .  ^ 


'side-baad  transmitters*, 

lug  ways  to  apply  the  new  technoXogTfes.  ^  The  result  has  been  an  increase 
highly  sophisticated  use  and  continuing  congestion  of 'the'  airwaves. 


ety,  on  the  other  hand,  . has  i^ound  ever  expand- 
logTfes.v  The  result  has  been  an  increase  in 


'    How  the  Tnember?  of  ITU  rectify  this  problem  will,  injarge  part,  depend 
on  th?  developing  countries*    Not  only  i§,>  the  demand  for  spectrum  increasing, 
but  tfhe  problems  of  spectrum  crowding  ai;^  becoming  more  difficult  and  expen- 
sive to  resolve*    ItLs  against  this  background  that  the  1979  WARC  has  been 

cange  solutions  to*the  pjjfeDlem,  more  interaction  be- 
Suntries  is  necessary*    On&way  to  promote  interaction 
y        -  "haves*'  and  '^a^e-nots^*  would  be  for  the  United  Nations 
CO  spons^t  re^lar  conferences  specifically  discussing  human  rights  in  the 
bTOad  conteSrt  of  the  Declaration  of  Human  Rights*    These  conferences  should 
be  held  in  dev^lgplng  countries  to  center  media  attentioii  on  their  needs  s^d 
predicamer^ts. 


U.  S.  Gove 


(2)    Human  gffcghts  and^U*  S*  Foreign  Policy,  Department  of  Stat?e  pamphlet, 

Decemtfer,  1978* 
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'side-baad  transmitters*, 

lug  ways  to  apply  the  new  technoXogTfes.  ^  The  result  has  been  an  increase 
highly  sophisticated  use  and  continuing  congestion  of 'the'  airwaves. 


ety,  on  the  other  hand,  . has  i^ound  ever  expand- 
logTfes.v  The  result  has  been  an  increase  in 


'    How  the  Tnember?  of  ITU  rectify  this  problem  will,  injarge  part,  depend 
on  th?  developing  countries*    Not  only  i§,>  the  demand  for  spectrum  increasing, 
but  tfhe  problems  of  spectrum  crowding  ai;^  becoming  more  difficult  and  expen- 
sive to  resolve*    ItLs  against  this  background  that  the  1979  WARC  has  been 

cange  solutions  to*the  pjjfeDlem,  more  interaction  be- 
Suntries  is  necessary*    On&way  to  promote  interaction 
y        -  "haves*'  and  '^a^e-nots^*  would  be  for  the  United  Nations 
CO  spons^t  re^lar  conferences  specifically  discussing  human  rights  in  the 
bTOad  conteSrt  of  the  Declaration  of  Human  Rights*    These  conferences  should 
be  held  in  dev^lgplng  countries  to  center  media  attentioii  on  their  needs  s^d 
predicamer^ts. 


U.  S.  Gove 


(2)    Human  gffcghts  and^U*  S*  Foreign  Policy,  Department  of  Stat?e  pamphlet, 

Decemtfer,  1978* 
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The  Use  of  Vid^cas^tCe  Recorders 
By  Current  Owaers  ln*the  United  States 

Donald  E*  Agostlno 

M  Indiana  University     ,        ^  * 


ABSTRACT 

Currently^  1*2  million  (1*5Z)  of  U*S*  homes. have  a  Hdeocassette  recorder 
(VCR)  In  use,    Growd)  to '5-7  ^million  Is  expected  by  ^1984*    How  these  Owners 
use  their  Vome  vf^^^ls  Important  to  broadcasters,  concerned  about  siphoning 
of  realtime  audiences,  manufacturers  of  blank,  cassettes,  producers  of  pre-^ 
recorded  tapes^  and  entrepreneurs  of  spin-off  Industries  such  as  tape 
exchange  clubs*  4^     '  ' 

*  Based  on  several  studies  using  telephone  interview  and  analysis  of, 
viewing  diaries  of  VCR  owners  In  matjor  U*S*  markets,  use.  patterns"  emerge,  * 
Virtually  all  VCR  owners  use  their  machines  for  time-shift  viewing,  and 
about  70%  of  all  VCR  use  1^  to  record  off-^televlslojn  progra&  for  later 
^^'^^lewlng.    Half  the  shows  recorded  are  networlc  serials,  30%  are  movies* 
*^Almost  all  playback  is  viewed  only  once,  within  ^  week,  and  generally  out- 
slde'of-prlme  time* ^  Two-thirds  taped  five  or  fewer  programs  each  week*  . 

VCR  owtiers  have  an  average  of  32.  cassettes;  81%  have  fewer  than  five 
with  recorded  TV  programs  they  Intend  to  keep,  64%  }iad  fewer  than  five 
movies  they  Intend  to  keep* 

Use  of  prerecorded  tapes  Is  lights    Prerecorded ^ape  sales  for  1979. 
are  projected  at  L*^  million  compared  to  8  to  11  million  blank  cassettes* 
About  20%  of  VCR  owners  reported  usltig  prerecorded  mateixLal*    0£  those,  * 
68%  bought  the  tapes,  29%  borrowed  or  tradfed  for  them*  .  Currently  about 
two-thirds  of  prerecorded  tape  sales  ate  of  X*rated  matlirlal* 

^ 

Because  Arbltron    and  Klelson  now  credit  delayed  vlewlhg,  broadcasters 
gain  In  audience  share  and  circulation  because >VCR  use  enables  stations  to 
reach  and  get  credit  for  a  previously  unavailable  audience*    Owners  build 
only  small  tape  libraries  and,  glv^n  current  prices  and  availability,  ^  ^ 

typically  purchase^nly  two  prerecorded  tapea*  .Major  film  dnd  television 
producers  are  beginning  direct  ulerottandlslng  of  programs*  '  This  may 
Increase  use  of  VCR  prerecordlngs*      '  ^ 


APPROPRIATE  COMMUNICATIONS  FOR  DEVELOPMENT 
■  "     Stuart  G.  K^tjgan 


Scientific  Research  Officer,  COok  .  Islands  Government 
V  Presf&nt,  PEACESAT,'  Consortium  Council 

This  paper  reports  on  the  value  of  PEACESAT  to  ^  small  island 
community^ in  the  Pacific,  stresses  the  apporpriateness  of  the^  technology 
used  with  VHF  satellites^  both/the  ATS  an4  Oscar  Satellites*  An 
evaluation  of  economical  tw<^  way  mult±ponent  interactive  voic€£  conferencing 
is  made  and  -finally  a  low  cost  H*?,.  Installation  far  distances  up  to  15P0  , 
kilometers  is  described  and^its  value  for  rural  development  is '  supporte^d 
j)y  statistics  and  statements  from  regular  users.  '  - 

"k  ic  ic  '>1t  it  ic         ^    ,  ^ 

The  Cook  Islands  is  a  group  of  15  small  islands  totalling  only  220 
square  kilometers  in  al7ea /but  scattered  ov^n^  ^'^^^^on  square  kilqm'e^ters 
of  the.  central  Pacific  Oc^an*    Rarotonga,  the  capital^  Is  nearly  \3000 
kilometers,  northeast  of  New  Zealand,  4,800  kHom^eters  south  of  Honolulu^  ^ 
The  population  of  the  islands  totals  20,000.    As  many  Cook  Islanders  live 
in  New  Zealand.*  "    -  , 

Commercial  comnunications  li^ik^  with  Uew  Zealand,  Pacific  rim^^ 
countries  and  the  rest  of -the  world  have  been  efficient  but  expensive 
and  limited  in  capacity*    Communications  even  within'  the  Cook  Islands 
have  beet)  Iglmited,  hofjever,  and  communications  vit^  neighboring  coun* 
tries  in  the  Pacific  region  ^have  be^n  poor  and  very  expensive.. 

£ 

This  situation  existed  in^l973^  when  Ra^tongd  vas  admired  to     ,  ^ 
PEACESAT.    "Rarotonga  had  alreadyVoperated  in  P^cific^^ide  scientific 
experiments  using  the  VHF  transp^onder  on  the  America^  ATS-1  sktellite  ' 
using  equipment  which  ^as  entirely  home-made.    The  Pacific  w^de  exchanges^ 
which  ^were  then  gfting  on  daily  on  ^PEACESAT.  of  f^6d  obvious  benefits  jCo' 
the.  development  of  the  Cook  Islands  and  ari.  ap^^rpat^^bn  to  join^was  approved 

*         '  ^^'  -^t  ^ 

,   '     The  VHp  transponder  on  ATS-1  provides  ndi;rqj?  {baSfCd^^p p 
between  ground  termindls  situated  anywhere  in  dh 'aje^;<?o3>,eting  42J£  pf  the 
Earth,  from  Washington,  Dfi^i^  the  East  to  CentralT&us^i^alia       the  'West, 
f  rom  cthe  Arctic  to\the  Antarctii^    And  these  .grouhd.  terminals  are  simp^le, 
and' inexpensive,  using  a  well  deVelope^  VHB  technology^  'A  terminal  can  * 
be  const^ructed  for  less  than  $1000  or  can  be  boughts>ff  the  shelf  for 
little  over  twice^^that  price*    And  this  terminal  m^kes  possibly  two  way 
voice  connnunicatioxi  (including  teletype,  SSTV,  facsimile,  etc.)'  to  ^any 
.other  fixed  or  mobile- terminal  in  that  huge  ared  of  the  globe.  In 
demonstrations  aircraft,  stiips  and  even  an  autoviobile;  have  ^ieen  in  two  ^ 
way  ypice'  contact  with  the  Rarotonga  terminal. 


No -other  satellite  coinmuoicgflons »  other  thatj  those  of  the  Amateur 
Satellite  Service*  offer  suc^i        cost  and  appropriate  groutj(f  technology* 

^     For  this  reason^  and  because  of  the  great  benefits  In  healthy  ' 
education  ^nd  social  development  ^£hat  the  Cook  Islands  have  had  from 
PEACESATt  the  Cook  Islsnds  Government  has  requested  New  Z^aland^  who 
represents  its  Interests  In  the  ITU*  to  submit  the  PEACESAT  proposal  for^ 
VHF  and  Idwer  UHF -frequency  allocations  for.  satellite  fixed  muljdpoijtt 
service  to  WARC  79  ip  Geneva  and  Is  hoping  for  suppoi;t  from' other  countrd.es 
for  this  proposal,  \i 

In  Harotonga  about  4%  of  the  population  have  participated  in  Edu- 
cational exchanges  by  PEACESAT.    The  typSs  of  developmental  communications 
that  have  benefited  the  Cook  Islands  through  local  participation  are  here_ 
Summarized  under^  a  number  of  mal^n  headings*  "  .  . j 


Health 


Although  the  Cook  Islands  Were  not  arfefcted  by  two  major  epidemics 
In  the  Pacific*  dengue  fever  .that  spread  from  the  Western  Pacific  to  *the  . 
East  and  cholera  that  sta;rted  and  was  contained  In  KlTlbatl*  this  may  have 
been'^  in  no  small  measure  due  to  the  PEACESAT  conferences  of  Medical  ' 
researchers*  doctors  and  public  health  personnel  that  joined  Australia*  ^Wei^  ? 
Zealand,  the  Inffected  areas  and^  all  threatened  territories*    Tliese  con-*  * 
ferentes*  held  dally  or  as  often  ^s  required  accelerated  'control 'and 
Investigation  In  the  affected  areas  and  stimulated  the  mqgt  effective 
preventive  measures  In  Rarotonga  and  .elswhere* 

In  a  number  of  post  graduate  sessions  organized  by  me<flCcal  schools  ^ 
In  thePaclflc*  Cook  Island  doctortvere  able  to  upgrade  their  tecfitnlques 
and  Impf^^  health  service  /  -         '    ^        ^  ^  ' 

When  a  jioctor.  nejeds  outside  diagnostic  ady^lce  Gn  a  problem  case,  this 
can  always  be  ob'talned  via  PEACESAT*- 

l^en  a  medij:al 'research  team  from  the  National  Institutes  bf  Health 
In  Bethesda*  Maryland*  worked  on  a  remote  Cook  Island  all  Its  logistics 
were  arranged  through  PEACESAT  and  In  the  field  !(  was  kept  In  touch  with 
the  Rarotonga  Term^lnal  ^by  radio  and  through  there  with  Bethesda  by  sat^elllte. 
The  viability  and  later  success  ^f  the  expedition  were  dependent  on  those 
Communications •  .  '         -  \  ^ 

Education  '   .  "  ' 

It  1^  perhaps  In  the  ^leld  of  education  that  benefits  ^have  been 
greatest.    Scores  of  studjents  enrolled  at  overseas  tertlalry  educational  - 
Institutions  have  benefitted  spectacularly  from  regular  tutorials  In  which 
they  discuss  problems  ^Ith  their  teachers*       ^  /  ^ 
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Zealand,  the  Inffected  areas  and^  all  threatened  territories*    Tliese  con-*  * 
ferentes*  held  dally  or  as  often  ^s  required  accelerated  'control 'and 
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In  a  number  of  post  graduate  sessions  organized  by  me<flCcal  schools  ^ 
In  thePaclflc*  Cook  Island  doctortvere  able  to  upgrade  their  tecfitnlques 
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When  a  jioctor.  nejeds  outside  diagnostic  ady^lce  Gn  a  problem  case,  this 
can  always  be  ob'talned  via  PEACESAT*- 

l^en  a  medij:al 'research  team  from  the  National  Institutes  bf  Health 
In  Bethesda*  Maryland*  worked  on  a  remote  Cook  Island  all  Its  logistics 
were  arranged  through  PEACESAT  and  In  the  field  !(  was  kept  In  touch  with 
the  Rarotonga  Term^lnal  ^by  radio  and  through  there  with  Bethesda  by  sat^elllte. 
The  viability  and  later  success  ^f  the  expedition  were  dependent  on  those 
Communications •  .  '         -  \  ^ 

Education  '   .  "  ' 

It  1^  perhaps  In  the  ^leld  of  education  that  benefits  ^have  been 
greatest.    Scores  of  studjents  enrolled  at  overseas  tertlalry  educational  - 
Institutions  have  benefitted  spectacularly  from  regular  tutorials  In  which 
they  discuss  problems  ^Ith  their  teachers*       ^  /  ^ 
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T1irf)ugh  regular  exchanges  between  teachers '^and  between  those  wi^ 
the  responsibility  for  curriculum  development*  ^the  whole  education  system 
has  benefitted.  -  . 

Even  exchanges  between  school  pupils  in  both  sector  and*  junior 

grades  have  helped  them  with  t^eir  social  studies  and  encouraged  a  wid^r 

Pacific  outlook.  "                    '  *  " 

Agriculture        "         v                '  -  ^ 

  ■  ■  ■=       ■'••/.      -  • 

In  this  field  many  developments  hayfiJhe€jracceler«ed ,  PEACfeSAT 
seminars  on^plant  quarantine*  horticu^fure^j^^airlmar  hu^andry*  post  harvest 
preselection  and  numerous  other  topics^^^have  been  followed  up  by  , action.  ' 
Even  new  plants*  varieties  .with  imnraved  ecoitomic  potential*  have  b^en 
int^roduced  as  a  result. 


Energy 


Seminars  under  this  heading  have  always  lieen  popular.  /lJeif*aid 
cheaper  sources  of  solar-vol^alc  cell^  h/v&  res^^ed^^nd  imptbved^  solar 
crop  driers  have  been  described  and  b\ipty*^%e^»lfiv^  Che  knowl-i 

edge  gained  will  hecome  obvious  as  thetCtyk  IsCla^S  .J,(rtas  in 
readjusting  to  increased  costs  In:  imporV^a^^feiei^^^^^ 

Political"  De\?^elopment^  '  /-^r 


The  CookYsl^tnds  was  ab€!e  to  cont^ibixbe,  tjirougtv  PEACESAT*^'^^tQP 
cal  developments  in  Niue  and  t|ie  NoVttierri  Marl^nasjwhq  now, have  simHar 
political  systems^-    Itie  Cook  Islands  Premiet  and'Vthtr  Ministers  had-l^iig 
PEACESAT  discussions  with  leading  politicians^  in  ttfoSe  countries- before 
Jihey  moved  to  self-govebfuaehti    J      ^         ^1.;  /         -  ^ 

South  Pacific  Commission         "  ^  "  ^     *  ur^  ^* : ,  V-.  ^ 

i   ,  The  South  ^pacific  Ccmmiissioi/whiffch '^^ti^i^'^^T^  in^ 
mciflc  countries  and  territories  a/d  condupts^ jiEiSas^^fesearch  programmes'  . 
to  help  toward^  that  end  has*  its  own.PEACESAT  st^l^^  ^5  NoumeaJ  That 
means' that- \ny  officials  involved  In  or  assisted  by-^theae  tfto^ammes  can 
Always  tali*  dir^ctly^th  S.\P,C.  research  personnel,  jf 

The  S*P.C.  also  ^instituted  a  Regional  TSews  Exchange  which  has  now 
operated  fot  over  5  yaars.    In  this*  each  participating  country  gives  news 
of  regiqnal  interest  for  -others  to  use  in  their  pr^ss  or  on  their  radio. 
This  is  £hja  only  way  in  which  Pacific  countries  are  able  to  get  fiews^of 
each  other.  #  -  ^ 

Preparations  for  Conferences  or  Seminars  ^  ' 

— f  :  ^   -   .  * 

Preparatoi;^/to  many  Pacific  wide  meetings  participants  and  organizers 
have  used  PEAC^SAT  to  make  tlieir  arrangements  and  familiarize,  participants 
in  advance*    In  the  case  of  the  large  international  Law  of  the  Sea 


Conference  the  Cook  Islands  Premier  and  other  participants' were  able  to 
discuss  matters  in  advance  of 'the  meetings  and  again  aj^ter  their  return* 


International  Community  Development  i  ^  , 

.  ,     Under/this  heading  is  classed  the  .use  of  thfe  System,  usually  at 
monthly  intervals,  \>f  organizations- with  community  development  aims 
throughout  the  Pacific.    Boy  Scouts,  Girl  Guides  (Scouts)^'  B6ys  Brigade, 
Girls  Brigade,  American  Field  Service,  Rotaty  Club,  International  Year  of  ' 
the  Child  committees,  Chilrch  Youth  Groups,  Church  Women^s  Groups,  and  many 
others  have  used  PEAfESAT  for ^discussions  in  which  Rarotonga  has  parti- 
£:ipat&d  to  advantage.  ^  ,  ^  " 

Scientific  Research  ^  *      s     ;  . 

Scientists  in  practically  evfiry  discipline  working  in. the  'Cook         ^  ^ 
Islands  and  other  ^cifig  countries  have  appreciated  the  ways  in  which  / 
PEACESAT  has  facilit^^d  their  work  -  a  fact  recorded  in  a  motion  passe^^ 
by  the  Pacfific^Sc^ience  Association  at  its  Congress  in  Indonesia  in  1977.* 

Dozens  ipore  specific  headings  coul^  be  given.  ,  PEACfeSAT^s*  used  by 
all  levels  in  the"  community  from  the  heads  of  Government  aownto  rural 
subsistence  farmers,  village  school  pupils  and  church  members . 

J^''  '     -  '       ■        •    ■  ■ 

Technical  Advantages  of  VHF  Operation 

The.us^e  of  yHFiOr\ower  UHF  frequencies  whew  a  low  cost  sat^f^^ 
circuity  is  required  rovering  a.*very  latge  geographical  area  with  low 
density  traffic  volume  has  many  advantages. 

.     '        -  /* 

The  transponder  on  the  satellite  is  of  relatdvely  simple^ design  and 
is  made  of  components  capable  af  very  long  life*    THis ^i.s  illustrated  by 
the  13  years  of  operating  life  of  ATSl  *ith  the  12  yfiars  of  operating;  life 
of  ATS3  with  present  indications  .of  very  many  more  years  of  life  from-  both 
satellites  *  '         ^  .         ^  "  . 

The  ground  terminals  are*  extremely  simple,    large  or  e^en  small 
dishes  4ire  not  required, ° merely  VHF  antennae  of*  moderate  gain,  in  the^  order 
of  9^4b, -which,  because  of  their  bt&ad  radiation  pattern,  do  nat  have  to' 
be  accurately  pointed.    A  normal  amateur  2  meter 'tranceiver  wit;h  a  solid 
state  amplifier  and  an, antennae  mounted  receiving  preamplifier  will  ^iye 
^excellent  results.    On  the  present  ATSl  circuit  .a  transmitter  output 
po^r  of  less^  than  200  watts  will  saturate  the  tjransponder.  ' 
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With. the  orbiting  OSCAR  satellitfeff  very  mpch  les$  power  is  required  . 
because  oi  the  closer  distsnce  to  the.  sateHit^s  <  .  Xn  the  ca^e.  of  these 
,*s^t&llites  ten  yatts  only  *is  sufficient  to  operate  on  OSGARs  7  and  8  and 
one  watt  is  said  to  be  ample  for  use  with  R*S*    Alt^rnatively^more  power 
^nd  much  slgpler  antennae  is  possible*        ,     ^       '        ^    ^      *  ' 

The  systems  using  ATSl  have  been  using  F*M*    While  this  has  given 
excellent  volce^ quality^for  conferencing^  4t  has  been  wasteful  of 
transponder  bandwjLdth  and  has  precluded  the  use  .of'^ore  than,  one  channel  on 
^rthe  100  khz  t^andwidtb  of  ATSl  duetto  the  carrier  p^wer  sharing  degrading 
the^ transponder  output*  '  ,  . 


/ 


On  the  CSCAR  satell^ites*  however^  all  transmission,  modes  have  been  used 
and  there  has  been  much  advantage  "in  using  SSB*  particularly*when  many 
users^are  using  the  transpon<^B  Simultaneously. 

Much^Aore  scope  for  experimenting  will  result  from  the  Phase  III 
amateuif  satellite  due  ±o  b^  launched  in  Marcb*    -  ,  *  - 

On  these  frequencies  the  potential  fo^  smaller  and  smaller  g'routtd 
ten^lnalSt  simple  in  design  and  maintenance/  is  in<;reasing  aijd  the  day 
o4>^e  hand  carried  satellite  earth  station  is  quite  close*    Already  hand 
Jifild  receivers  for  ATSl  have  been  demonstrated*      »  -  * 

^    '  ^  /    ■  ■    )  . 

Oa  the  higher  frequenG|^St  so  much  more  appropi;date  for^  large 
.volume  ^oint  to  point  traffic*  the  costs/fbr  ground  .terMnala  foi  wid^-, 
spread  mult'ipoint  lo%  traffic  densitf  conferencing  irave  not  yep  been 
produced  at  an  economical  cost^  Where  relatively  low  cost  si|all  dj.sh 
terminals- have  Veen  developed  J:*ese  have  only  been  for  coi^unicat ions' 
within  s^dtellite  siiot  beains  covering"  only  a  small  fraction  of  the  'earth 
as  seen 'fi;om*  the  geostationary  orbit*  "  r 

Following  the,  success  of  the  PEACBSAT  project*  the  need  in  the  C^ok 
Islands  for  an  interisland  service  tQ  serve  the  same  health*  leducation 
and  general  public  service  needs  became'  obvious.    To  fill  this  need  all 
islands  were  supplied  with  simple  s^lid  state  high  frequency  single  side 
and  amateur  tranceivers  adapted  for  crystal  control  on  a  number  of 
available  fixed  frequencies.    The  transceivejp;^  used  were  either  the  Atlas 
215X  with  an  external  crystal  osclllatcy:  or  the  ten^channel  Atlas  200c* 
These  have  now  been  in  use  for*a\ear  and  are  giving  excellent  service* 
All  islands  checfc  in  twice  dally  w^ith  Rarotong^  Traffic  (Consists  mainly 
of  patches  into  the  Rarotonga  telephone  system*  out  there'  are  also  many  ,  * 
conferences  conducted  from  a  studio  in  Rarotonga  to  groups  of  doctors* 
teacher^  Qr  administrators  in  outer  islands*    Most  of^ these  conferences 
have  an  educational  as  weXl  as  organizational  ai^*    Distances  to. outer  ■ 
^Islands  vary  from  200  to  1360  kilonieters  .  ^  For  convenience  the  Cook' Islands 
are  divided  into  eight  Sout}iem  Group  islands  and  six  Northern  Group 
inlands.    Frequencies _Can  be  selected *to  suit  seasons*  but  currently  the 
Northern  Grtyjjjf  .used  U*445  or  12*214  kilohertz.ln  the  daytime  and  4p38  khz 
at  night*  the  Southern  Group. 4038  at  all  times*         ^  ' 


^   Each  island  station  has' cost  less  t;han  $1000  to  establish  and  the  / 
value  of  the  circuit  in  improving  the  ecpnon^  and  living  standards  o^ 
outer  islands  has  been  considerable. 

Here  are  some  quotations  to  illustrate  this*  ^  , 

Statement  froDi^  Kato  Taoia,  Secretary  of  the  Ministry  of  Agticulture  and'^ 
Fisheries:    Benefits  of  rsdlo-telephone  to  this  Ministry 

"   Ther^l'have  been  undbubterd  benefits  tf(\  thiV  Ministry  from  the  introdnc 
tion  of  the 'radio-telephone  link  between  the  individual  islands.    Sofq^e  of 
the^enefits  have  been:        ,  '  ^ 

X*    It  has  made  our  offices  on  the  Outer  Islands  feel  less  isolated 
knowing  that  at  least  once  a  day  the  link  can  be  used  to^ontact  Rarotonga 
or  anpther  island  on  a  problon,  Whether  the  probljem  is  urgent  or  not* 

'   *         !  '  '  * 

2,    It  has  made  the  relati6nships  within  the  Ministry  far  more 
personal  in  that  speaking  on  the  telephone  or  radio  to  a  person  leads  to  ' 
more  mutual  respect  than.letter  writing\     It^  also  leads  to  less  mis- 
understanding. '    *  * 

3*.    It  has  enabled  Rarotonga  to  assist  the  Outer  Islands  to  settle* 
their  problems  or  needs  more  proofTtly,  saving  costs,  where  a  longer^  delay  ' 
would  have 'led       greater  losses.  , 

4,    It  has  allowed  our  planning  unit  to  operate  m6re  efficien  in 
that  a  situation  or  inf6rmation  that  is  no£  clear  can  be  sotted  out  far' 

more  quickly  and  efficiently*  ^  '  □ 

•  ~     ^  J- 

.\ 

5/  It  has  made  the  Outer  Islands  'feel  closer  ^o  each  other  rat;her 
than  a^Il  being  appednages  of  Rarotonga.    ^ey  can  share  and  ^sometimes 
sott  out  mutual  problems  they  hava^  in  common  with  each  other  but  not 
with  Rarotonga*    In  some  cases  they**can  materially  assist  one  anpther 
saving  funds  in  the  process.  ^ 

6.    The  Outer  Islands  can  cSnta'ct  other  agencies  directly  and  avoid 
delays  and  misunderstandings  that'may  occui'.in  relaying' messages  via 
the  Ministry*  ^  ' 

7*    Several  people  can  be  contacted  directly  a^t  once*    This  insures 
that  ul^gent  messages  to  Outei*  Islands  are  received  simultaneously  avoiding 
conflict^and  misunders^tanding*  '  ^  «        '  . 

Q*  ^  The  use  of  the  radio- telephone  has  meant  less  paperwork»^d  fehis 
has  meant  that  -the  administrative  staff  In  thfs  Mitids^ry  vcan  be  reducn 
and  those  employed'  are  more  usefully  entployed  ttian'  filing  memos  to/uuter 
Islands*  .  >  I 


There  are  still  ijnprovements  to  be  made  in  the  application  of  the 
Uink  by  th^s' Ministry,  I  feel*  and  the  course  for  bteaking  in  'its'  uses 
may -not  go  astray  and  even  in  its  "first  application  it  has,  made  a  lot  of* 
difference  for  the  efficiency*  relationships*  and  rapport  within  the  Ministry. 

Statement  'from  Faxei^o^eph*  Manager  of  th^  HarkelKng  $oard;    Since  the  4 
instasllafrion  of  the  radio-telephone  to  the  Outer  Cook  Islands*  contact 
has  become  more  frequent  and  more  efficient*  .  ^ 

The  pr^uction.  of  copra  has '  i^icrea^d  as  better  communication  has 
been  set  up.    This  also  applies  to  pineapple^ \taro  and  other  prPduce  fot 
export  overseas  *  for  the  local  market  in  Rarodonga*  and ^f or^  the  processing 
factory  in  Rarotonga.    Shipping  services  to  ttJe  Outer  Islands  can  no*f  tie 
coordinated  according^  to  the  needs  of  each  Islland^and  this^is  dotle  each 
week  based  on  the  avaiJtabllity  of  cargo  (prodiide)*  Day-by*^^4^^P^9l>l^^DS 
on  the.  islands  ^re  now  solved  imtoedla'tely  vhereas  In  the  past' fk^ would  .  ^ 
take 'days  or  weeks  .before,  these  Vere  attended  to.    It,  has^al^a;;^nabled 
people  in  the  outer  Islands  to  go  direct  to  the  person  in  Rarotonga  who 
can  assist  them'  immediately  and  now  mor£  i'miq^diate^attention  is  given  to 
-  their  needs.    As  an  export  market  agency*  it  has  been  a  great  advantage^ to 
be  able  to  explain  to  t^e  people  in  the  other  islands  tlie  required 
quantity  of  produce  required  and  ^he.^proper  handling  and  packing  of  it. 

*  *         *  t 

Statement  from  Matai  Siniona*  Chief  Administration  Officer  on  the  island 
of  Argataki 

The  major  benefits  of  this  radio  set  is  that  urgent  queries  c^n.jje 
dealt  with  within  a  matter  of  hours  from  any  government  ministry*  ^ThiSl; 
particularly  appJ^^^s' to  medical  emergencies  or  major  agriculture  3^y!3^^ 
education  programs.    Also*  programs  for.  the  visits  of  VIP's  cou^d^b^^  ^ 
arranged  jsmmediately  over  this  set.    /News  and  communityprojects'can  be  - 
'reported  tack  "to  the  Cook  Island  broadcasting'  and'  newspaper  corpOTatioic 
and  pther  interested  parties*    To  cut  it-sKort*  this  radio  communication 
is  definitely  serving  a  very  us^iil  purpose  to  all  ministries  of  goveriiment 
and  thanks  to  the  government  andN^ie  staff  of  the  scientific'  research  * 
division  for  th*is  very  handy  equipment  of  civilizaj^Jon*  '  #  . 

Statement  from* Piiingariki  Short*  Secretary  x^f  Education*  f 

the  most  significant  development  in  the  field  df  conafeunication  services  in 
the  Coolc  Islands*  ^nd  in  fact  in  the  South  Pa(^ific  region*  been^the 
introduction  of  tfie  PEACESAT  netwdrk  in  1974*    As  a  rfenlt,  tRe  problem  of 
isolation'was  overcome  ^nd  with  that  new  horizons  in  education 'became  a 
reality*    The  Studeirts  taking  correspondence  course^  at  the  S^niversity  of 
the  Smith  Pacific*  Massey  University  an<J  at  the  Technical  Correspondence 
Institute*  reaped  added  benefits  by '  discussing  their  courses  vith  th'^eir  tutot^ 
^»»d  with  others  taking  the*sarae  courses  in  countries.out  of  tHeir  regions 

•  ^  ^     In  addition*  the  instant  exchange  of  information  on  education  (Problems 
etc*  wit\  neighbpt^ing  countries  of  the  region  helped  considerably  toffards  ^ 
reducing  the  importation  of scostly  .Western  experts  into  these  small  cpun^ies. 


The"  recent  Introduction  of  the  Cook  Islands  National  shortwave  radio 
system  la  a  atep  toward  the  right  direction  and  it  la  my  opinion  that  thX 
Cooklalanda  is  aheW'ln  thla.    Ita  epcteoslve  uae  by  education  and  other  ^ 
government  depar^denta  la  conatant  proof  of  its  practical  aupport.  For 
edu^atlon^  the  problem  of  laolatlon  between  the  department  and  the  northern  ' 
laland  ^schoola  was  at  laat.  alleviated.    €reater  nunbera  of  teacher  coursea^ 
curriculum  actlvitlea^  and  elective  couraea  for  both  teachera  and  puplla 
are  now  poaslble  through* thla  ayatem* 

>For  th€  Tbix'd  World  countrlea  and  particularly  for  amall  countries  like 
th£  Cook  lalandsv  more  effort  ahould  be  made  to  explore  tfie  beneflta  and' 
the  advantagea  of  a  aystem  of  contmun^catlon  I'lke  thls^  .  a 


TELE(X)MMUNICATION  POLICIES  IN  THE  PACIFiC: 
SOME  *'MACRO"  ISSUES 
'    NOT  USUALLY  DEALT  WITH  ^ 

Rolxert  Jacobson 
School  of  Architecture 
and  JJrban  Planning 
University  of ^California,  Los  Angeles 

Abstract 


TelecoDnnunication  systems  and  networks  presently  being  iiiipl«nented  in  the  Paci- 
fic region  mky  not  be  contributing  to  the  equitable  development  of  the  region 
or  to  the  betterment  of  its  people*    A  linkage  of  conten^^orary  development- 
planning  theory  and  communication  practice  suggests  the  need  f^r  a  cr4tical 
ey^uation  of  telecbmmunicaiio^s  and  its  role  in  sustaining  a  world  order 
that  is  Undemocratic  and  ejjpLoitatiVe.  f  ^ 


Questions  continue  to  be  raised  about  th^  appropriate  form  of  telecommuni- 
cation services  and  networks  in  the  Pacific  (and  other  regions)*    It  is  by  n6w 
^cliche  to  observe  that  *'we  have  the  technology  to  do  whatever  we  want*'*  The 
veiled  asstunptions  underlying  that  statement — who  are  "we,"  what  technology^ 
have  "we/*  and  what  do  *W  want  to  do  with  it?— are  due  fo:^  some  scrutiny  if 
the  interests  of  the  majority  of  Pacific  people  are  to  be  served*       '         *  . 

Of  particular  interest  to  students  and  planners  of-telecOTmomication  acti- 
vities is  the  plausible  role  these  activities  play  in  the  maintenance  of  an  * 
iintemationali  economic  order  now  being  criticized  throughout  the  developing 
wprld,.    Though  vast  te],ecompninication  systems  are^already  operating  in  the 
se,rvice  of  transnational  corporations  headquartered  in  the  United  States,^  i 
Europe,  and  Japan  (General  Electric,  1978),  and  though  conq)lex  contingency 
i)lans  are  being  made  for  th$  military  protection  of  thdse  systems  (Business 
Week,  1979),  criti/:^l  studies  of  telecommunications*  integrative  role  in  the 
international  economic  order  ar^  few  and  far  between.  *  *  ,  ' 

Those  oSritical  assessments  lAich  have  been  published  .are  dense- 
and  anecdotes  (Hamelink,  1977;  Schiller,  1978)— but  Vital  theory  ia 
and  national  policymakers  with  an  honest  commitment  to  alterj 
tionship  with  the  international  economic  wder  are  left  vfitl(£ 
as.tothow  to  go  abo\it;  that  tasJc,  ^  Jntemational  pqlicyjuak^rs  in  put 
zations         UNESCO  and  ASEAN  are'in  a  similar  predicament^ 

It  would  be  extremely  useful  to  have  a  theory  of  international  communica- 
tion which' seriously  attempted  to  link  the  application  of  new  telecommunication 
technologies  to  global  integration^rocesses,  whether  these  processes  result 
from  corfscious  and^^ibeTate  actiOff^s  or  from  the  inherent  logic,  of  a  "self* 
propelled'*  intexnarfena'l  economic  oyder.    Following  on  that  theoi^,it  would 
^be  worthwhile — more,  imperative — for  those  attenq)ting  to  create  a  "new  inter^ 
national  economic  order'*  to  discover  what  tactical  and  technical  decisions 
^^ight  .Result  in  the  attainm^t  of  that  goal,  in  light  ^of  that  theory. 


Those  who  propose  a  "new  international  economic  order"  must  have  some  con* 
cem^  as  well^  for  the  needs  and  desires  of  the  millions  and  billions  iwho  are 
not  well-served  by  the  present  international  ecanoroic  order*  It  is  undeniable 
that  more  and  more  nations^  in  the  Pacific  as  elsewherfe^  dre  making  retrograde 
progress  toward  starvation  and  chaos  (Friedmann*  1979a).  Even  elites  in  these 
nations  mxisr  soon  feel  threatened  by  thfe  imminent  disaster  on  th^ir  c^oorsteps 
(Edquist  and  Edqvist,  1979). 

This  degeneration  goes  on  while  telecommunication  services  and  iietworks 
prolifei:atie.    Is  this  a  coincidence^  or  is  there  a  correlation   betweeri  better 
and  better  communications  for  the  few  and  progressive  ignorance ^and  iii5)overish- 
ment  for  the  many?   The^vidence  suggests  the  latper  and  calls  out  for  a  th'eory 
-to  give  it  coherent  form. 


In  the'Pacific^  for  eifaraple^  where  poverty  and  commercial  ^oploitation  are 
no  strangers^  trans-Pacific  corporations  can  call  upon  the  most  so|fiisticated 
telecompumication  services  provided  by  a  hast  of  commercial  vendors*    A  paral- 
lel military  telecommunication  infrastructure  assists  in  the  protection  of 
tranS'Pacific  corporations  and  their  client  states  against  domestic  disorder 
and  insurrection*  J        '  '      ^  * 

By  con^arison^  only  one  public- interest  organization^  PEACESAT^  employing 
an  obsolete ,ATS'l  satellite^  is  available  for  the  limited  coordinatioti  of 
affairs  among  non- commercial  groups  in  the  Pacific- 

For  the  multitudes  who  are  victims   of  the  .existing  international  economic 
order  and  the  "development"  it*calls  forthi-- favoring  existing"^ urban  elites 
aligned  with  transnational  interests  \CLipton^  lj977)--reorgani2ation  of  the 
Pacific's  telecommunication  resources  might  be  $  useful  componqnt  of  ^ny *larg6r 
strategy  toward  achieving  economic  and  social  justice  in  the  region.^' 

But  where  is  the  impetxis  for  this  drastic  r^ormulation  of  one  telecommu- 
nication resources?    One"  hears  brave  words  £rom  the  various  elites  of  the- 
developing  world  but  the,  sad  truth  is  that  ^  within  the  societies  ruled  by 
these  elit^fe^  telecommunication  resources  are  as  inequitably  allocated  as 
they  are  in  tRe  "uncaring"  industrialized  world.  "  (Sometimes^  they  are  even 
more  inequitably  allocated  in  the  developing  world,) 

What  a  strange  (and  distressing!)  "^uble  bind"  in  which^tKfind*  ourselves 
OTsnared:    for  lack  of  democratically-structured  telecommuhication  facilities^ 
the  dispossessed  and  pbwerljsss^  though  they  be  the  majority^  cannot  generate 
'"world  'opinion"  and  international^  action  to  alter  this  state  of  affairs* 
There  ctmtinues  to  be  no  coordijyayon  of  interests  or  activities  among  the 
world*s  masses^  except  ,in"the  mosF  rudimentary  and  intuitive  form^  as  commu-  , 
nication  among  the  billions  continues  to  be  filtered  through  the  telecommuni- 
cation facilities  of  a  sho^t-^ghtedly  antagonistic  global  elite* 

The  irrationality  of  this  situation,  in  teijis  of  future  htunart  wel^fare,  is 
clear,    Enormously.'expensive  investments  in  cable,  satellites/ computers^,  the 
organizations.  tD^n  theitf,  and  the  military  forces  to  protect  them  are  result- 
ing in  benefits  for  fewer  and  fewer  of  the  people  of  the  Pacific.    Isn't  there 
another  way?  ■      "  ^  _  -  ^ 
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.  Among  development  planners  there  is  a  new  coin  of  the  realm  in  circula-  ; 
tion*    It  stresses*  on  the  one  hand*  the  importance  of  access  to  relevant 
information  and  channels  of '  comiinunication  as  a  means  to  the  attainment  of  » 
social  power  \)y  the  majority  poor  (Friedmann*  1979b),    This  outgrowth  of 
'^basic  needs"  thinking^mong  planners  measures  the  success  of  development 
by  the  quality  of  life  of  a  people*  rather  than  by  such  gross  an^^isleading 
indicators  as  GNP  per  capita,       ,  .  ^^.^-^^ 

On  the. other  hand*  th^  new  theorists  of  international  development  are 
keenly  sensitive  to  tJffe  reactionary  and  retrogressive  forces  which  caij^e 
rausteifed  by  local  but  internationalized  e-lite^  linked  across  national  boun- 
daries (Wionczek*  f978).    These  linkages  (sustained  in  large  measure  by 
telecommunication  networks)^esult  in  the  degenerative  leaching  of  less 
powerful  national  societies  by  more  powerful  societies  (though  tjie  benefits* 
even  in  the  powerful  societies*  are  garnered  by  the  few)  (Vaitsos*  1978).., 

One  might  sqspect  that  among  gatherings  of  the  kind  we  are  attending 
today  there  would  be  some  interest  in  building  more  ''equitable"  teleconmtuni- 
cation  systems  making  it  possible  for  the  many  to  communicate  among  them- 
selves Xhoth  within  and  between  national  societies).    But*  except  for  the 
demands  of  the  now-silenced  Public  Interest  Satellite  Association  (PISA)* 
and  the  example  set  by  PEACESAT*  one  finds  few  expressions  Tbf  concern.  ft 
within  the  communication  research  and  communication  policy  communities  and 
even  less  among  those  tangibly  involved  iivthe  design*  deployment*  and  opera- 
tion of  telecommunication  facilities  in  tfie  Pacific* 


Is  this^an  accident  of  history;  or  does  it  suggest  the  truthfulness  of 
an  hypothesis  ojily^ hinted- at  before--that  the  elaboration  of  telecommunica- 
tions on  a  ^obal  basis  is  determined*  either  consciously,  or  structurally*^ 
to  obstruct  thje  attainment  of  soc^^l  powr  by^the  many  and  to  enlarge* 
beyond  all  reasonable  measure*  th^\bility  of  the  few  to  dominate  through 
the  control  of  vitral  information  res\urces? 

If  thii  hypothesis  can  be  confirmeo^nd  placed  in  the  theoretical  frame- 
'work,befT>g  cbnstructed  by  the  development  planners*  it  can  have  some  pre- 
dictive value.    For  example*  it  would  not  be  too  hard  to  foresee' a  Pac;Lfic 
region  with*^its  "hinterlands''--smaller  and  underdeveloped  nations--linked* 
^via  telecommunication  facilities*  to  the  United  States*  Japan*  Europe*  and 
their  subordinate  commercial  centers  (e.g.*  Taiwan*  South  Korea*  Singapore* 
and  Hong  Kong)  .in  t^^e  very  near  future.    The  expansion  of  INTELSAT  services 
in  the  Pacific  fairly  j&nsures  it*    ^  ' 

It  would  also  be  possible  to  predict  that  this  accomplishmeht  will  not 
lead  to  the  betterment  of  life  for  the  billions  who  inhabit  the^Pacific 
r&gion  except  for  a  previous*  urban  few.    If  anything*  the  outcome  fcill  be 
far*  far  worse* 
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TELECOMMOKICATIONS  PLANNIKG  IK  98E  PACIFIC 


Randolph  H,  Payne 
*  Director  (Marketing)  * 

The  Overseas  Telecommunications  Comiblssion  (Australia) 

^Xhe  provision  of  intemafilonal  telecommunications  in  the' Pacific  Region  is  the 
result  of  continuous  planning  t>y  telecomnunicationa  operators  through  the 
various  permanent^  and  a<f  hoc  organisations  Which  have  a^dln^it  interest  in  the 
area*    The  nature  of  this  planning  process  is  complex,  resulting  from  the  many ^ 
different  interests  in  the  Pacific  reglOT  and  the  necessity  to  plan  facilities 

both  on  a  bilateral  and  multilateral  basis* 

•»  ^ 

The  purpose  of  this  paper  is  to  provide  an  6vervleK  of  international 
telecoanunlcatlonB  planning  in  the  Pacific  Region,  drawing  partlcul^ 
attention  to  the  role  of  thi^  different  organisations  and  the  resuljt^lng  ^ 
planning  process  as  seen  by  a  non-D^  teleconmunicatioitd  operator.    Section  A 
identifies  the  various  organlsatlcms  Involved  in  international, 
telecomaunications  planrilng  in  the  Pacific  Region  and  outlines  their  / 
respective  roles*    The  second  part  of  the  paper  surveys  the  facility  planning 
process  and  maltes  some  observations  on  it  in  regards  to  eome  present  and 
potential  difficulties*  ^  '  * 

A.  TELECOWWMICATIONS  ORGAHISATIONS  AND  THE  PACIFIC  RgglQK 


\lTg 


ITp         International  TeleoonDunlcatlon  Union 

Most  countries  around  the  Pacific  basin  are  members  of  the  ITU,  the  charter  of 
wlil(^  embraces  all  aspects  oif  teleccmDunloatlons  operation  and  development 
throughout  the  worldi    The  Union  co-operates  with  regiohal  organisations  such 
as  ESCAP  and  SPEC  and  the  recently  formed  Asia-Pacific  Telecoimaunity  is  a 
direct  result  of  |uch  co-operatlOT*  . 

(     *      r     ^  ' 

ESCAP  -   The  Economic  and  Social  Comi^sion  for  Asia  and  the  Pacific 

»  * 
TMs  UN  agency  has  sponsored  de^relopment  of  regional  teleoommuni  cat  ions 
prSt}»ts  and  in  collaboration  with  the  ITU*  convened  meetings  leading  to  the 
establishment  of  the  Asia-Pacific  Telecommunity*    It  is  expected  that  ESCAP 
will  cease  its  activity  in  relatlcm  to  telecommunications  when^the  ^ 
Teleeommunity  is  ftilly  established* 

ASIA-PACIFIC  TELE< 


;COMHtn^Y 


The  Inaugui^l  meeting  of  this  organlsatl^on  was  held  in  Ban^ok,  its 
headquarters,  in  May,  1979  with  the  Secretariat  being  established  in  the^ 
second  half  of  1979*    The  principal  objectives  oC^he  Teleeommunity  are 
related  to  plannlngj^:^  programming  and  Impl^entatioh  of  national,. 
intra*reglonal  and  international  teleobiBmunlcatlons  networks,  fostering 
co-ordination  of  technical  standards  and  routing  plans,  and  encouraging 
adoption  of  efficient  operation  methods. 
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ASEAN^ "   Association  of *South  East  Asian  Nations* 

Indonesia  Malaysia,  the  Philippines, 'Singapore  and  Thailand  are  collaborating 
In  the  construction  of  regional  cables  linking  the  Philippines,  Singapore  and 
Indonesia  and  have  plans  for  further  development  of  an  ASEAN  cable  network* 
There  )^  also  been  collaboration  among  the  ASEAN  countries  in  exploitation  of 
the  Pa|||pa  Indon^lan  coonunioatidhs  satellite  network* 

SPF/gPEC  -  ^oiith  Pacific  "porum/South*  Pacific  Bureau  for  Economic 
Co-operation 

The  South  Pacific  Porum* conducts  annual  meetings  at  Heads  of  *1toverhment  level  - 

of  Independent  Pacific  Island  nations  in  the  South  West  Pacific,  including 

Australia  and  New  Zealand*    Regional  telecommunications  meetings  are  also  held, 

annually  under  SPF  auspices  to  consider  network  planning  and  Impl^enJjBitlorf, 

training*  coast  radio  and  financial  matters*    The  ITU  provides  technical 

assistance  for  this  latter  ^.activity*  m 

* 

Cable  Conferences  ■    ^  ^  ^  ^ 

Ad  hoc  organisations  and  conferences  o^  international  telecommunications 
authorities  are  formed  from  tima  to  t^e  to  plan,,  construct  and  manage'  cables  _ 
within  the  Pacific  basin*    While,  referehce  has  been  made  above  to  ASEAN 
Cajoles,  other  re<^nt  examples  are  the  planning^  construction  and  operation  of 
the  Oklnawa-Phlllpplnes-Hong  Kong  (OLDHO),  Taiwan-Okinawa, ' Taiwan-Luzon, 
Talwan*Guam,  Austra^lla*New  Zealand  (TASMAN)  and  Australia-Papua  New  Guinea 
(A-PNG)  cables* 

Meetings  hav6  been  heldvdurlng  1977  and  1978  Md.  future  meetings  are     ^  - 
anticipated  to  consider  plannlngt  constructla^and  operation  of.  future  cables 
to  supplement  and/or  replace  existing  Japan^rSj^  and  Australia/New  Zealand  to 
North  America  trans-Pacific  cable  systems*    T^e  mo^  recent  "(as  ^f*Ju47  1979,)  * 
was  the  Pacific  Cable  Planning  Meeting  of  Principals  in  Tokyo  -in  October,'  1978* 


%  ^INTELSAT 


,  Provision  of  s^elllte  facilities  in  the  Pacific  Region  is  determined  by  the 
.INTH-SAT  Boar<nRf  *Govemor3^on  the  basis  of  Inpi^s  from:      *  *  ' 


)  ■ 


(a)  the  Glmal  Traffic  Meeting  which  meets^  annualljr  to  agree 
*  bilateral  retirements  for  satellite  drouits; 

(b)  meetings  of  Pacific  Operations  Rej^resentatives  at  w(ilch 

'   operational  details  are  agreed  between  earth  station  operators; 

and        '  '  -  ^ 

(c)  th^ldvlsory  Conoittee  5wi  tanning  vrtjlch  provides  advice  to.  the 
tf  -  Bwtrd  of  Geyfemoi^S'  on  longr-TOrm  development  6t  siatelllte^ 

faollltlesJa. 


0 
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MarJltlme^CoitounlcatjLona  .      ■  , 

'  topg  distance , maritime  contnunl cations  ar^  currently  provl||^  In^  the  Pacific 
Region  by  HF  radio  and  the  US  owned  MARISAt  satellite  3ystem*    Future  maritime 
satellite  i^oraunlcatlcMis  facllltiea  In  the  region  wQl  be  provided  by  the 
INMARSAT  Organisation  ijjiich  was  eatab^ished  on  1 6th  July  1979*  ,  ' 

B.  -FACILITIES  PLAWNIK6  FOR  THE  PACIFJt.* * 

 ^  [   "   ^ — ^   ;      -   '  . 

.The  cbWDUril cations  network  linking  the  countries  of  the  Pacific  region  Is 
depicted  in  the  accompanying  map*    This  shows  existing  and  planned  submarine 
cables^  INTELSAT  satellite  coverage,  together  with  exl^|ing  ^d  planned  earth  ^ 
stations  accessing,  the  Pacific  Ocean  satellite^  and  those  countries  relying^ 
primarily  t^onHF  radio  systems.    In  addition  to  these  facilities  the  Palapa 
satellite  system  will  be  used  to  provide  some  services  between  ASEAN  / 
countries^  while  tropospherio  scatter      used  on  some  minor  traffic  relations* 

This  extensile  coInnunlc^tlons■  network  has  been  developed  through  the  formal 
and  ad  .hoc  relationships  discussed  above*  ^  The  result  has  been  a  gradual 
evolutftn  of  modem  teleconmunications  facilities  together  with  a  balance  ^ 
between  cable  and  satellite  facilities  to  meet  th^  cpmmunlcatlons  requirement's 
of  .the  carriers  providing  services  between' Pacific  .countries* 


Satellite  Planning  "     .  ,     '        .  '  \ 

The  first  INTELSAT  satellite  to  operate  in  the  Pacific  Ocean  Region, was' an 
IS- II  spacecraft  in  1967*    The  R^lon  la  now  served  by  twq  ISrIV  spacecraft 
(operatlbnal  and'^spare)  ^iShlch  are  scheduled  ,  to  be  replaced  by,  IS-IVA  , 
satelXltes^li}  early' 19^1*    All  of  these  satellites  were  originally  designed 
for  the  Atlantic  Oc«an  Region  traffic  requirements,  and  as  suoh  HielK  capacity 
and/beam  configuratldns^have  not  necessarily  been  optimal  for  the  Pacific 
Ocean, ileglon*  '      ,  4 


•T 


/ 


In  recent  years^  the  operating  satelllt|^n  the  Pacific-has  ^een  relocated  from 
otl|er  areas,  of -the  INTELSAT  systein,  WKh  only  two  or  thr^e  years  of  its  / 
expected, opterational  life  remaining.    Throughout  the  period  to  198^1  the 
Pacific  will  continue  to  te  served^orily.  b^  satellites  relocated  from  other 
R6gions^d  which  are  in  thg  final  stag^  of  theli^  operational  life*  \  ^ 

Planning  f<^  the  INTELSAT  system  beyond  1985  la  ncvW  well  advanced  and  in  this 
process  the' particular  needsr  of  the  Pacific^Reglon  are  being., closely  '  ' 

^aminedy  SlgiiaJ^pMes  op^ting  seryi^es  injthd  Pacific  therefoi^e  hav^  an 
input  to  this  iSlanftlng  process'*  bdth  at  the  defciaion  making  level  in  \^     '  ; 
INT^L^AT  Board  of  fesVferribrs  and  4t  the  eSpert  level  in  the  board's  Adviso*ry  ' 
Coprittee  on  Plannrhg*    The 'benefits  of  the  prea^^p  plannlhg^study  are,^  '  ^ 
however,  not  ^likely^to  ,be  evident-  in\the*  Paolfle  Qceajif  Reglori  until  the  late  ■ 
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Theuae  6t  flatelllta  oapaoi^  purely  for  domestic  and  regional  traffio  by 
Paoifio  operators  la  oply  now  beginning  ^to,  emerge  and.  developments  in  this 
area  inolude  the  Palapa  system  and  the  uae  of  IMTELSAT  spare  capacity  to 
provide  television  distfibutim 'within  Australia*    The  planning  for  domestic^^ 
or  regional  systems  la^  being  done  through  national  bodies  or  regional  ^ 
oonferenoes  by  tl^ose  concerned,  with  the  neoesaary  co-ordination  through 
IHTELSAT  *  *  *      '  --^-"^--O 

Cable  Planning 

Submarine  cables  have  been  operating  in  the  Pacific  since  the  early  1960*s»  , 
both  fcr  regional  traffio,  e*g.  TASMAN,  ASEAN  P-S,  and  intercontinentlal^  e*g* 
TRARSPAC^2  and,  COHPAC.    Planning  for  these  cable  systema  has  been  doncf  by 
those  operators  investing^in  the  facility/  * 

The  process  for  planning  cable  systema  is  thus  similar  to  that  for  the 
INTELSAT  system  in  that  the  owners  of  the  facility  are  those  involved  in  the 
determlnati<Hi  of  when  the  new  facility  is  required,'  its  ^capacity  and  the 
neceaaary  investment*    In  contrast  to  IIH'SLSAT  planning^  however^  there  ia 
.usually  no  permanent  forum  involved;  ratber^  ad  hoc  organisations  are  formed 
(as  described  in  Section  A)  to  reflect  t^e  bilateral  y>r  multilateral  nature  of  , 
the  particular  cable  system  being  plann^. 

The  necessary  interface  betwe^  ^planning  for  cable  systems  and  INTELSAT 
planning  is  provided  by  the  operators  thans elves  who  are  bot^  Signatories  to 
IMTELSAT  and  cabl^  owners.    In  addition^,  users  of  the  ayatema  wtvc^may  not  \ 
necessarily  be  owners  pn>vl(le  input  on  their,  requirements  thnough  the  -Global 
Traffic  Meeting  (in  the  case  of  INTELSAT)  or  through  multilaCeral  negotiation 
iriLth  the  cable  owners.  .  ,  ^  " 

One  of  the  recent  trends  in  cable  planning  has  been  the  increasingly  longer 
lead  times  being  experienced  in^he  provision  o^  major  cables  requiring 
multilateral  negctiatioi  where  the  OS  regulation  j)rooess  ia  involved.  'Such 
lead  times,  also*being  experienced  in  other  Ocean  Reglqna^  are  addittg.a 
further  ^burden  to  the  already  complex  arrangements  required  to>naure  the  . 
timely  aVaiiabllity  cf'fa^ilitiea.    Tbia  can  be  contrasted  with  the  short  lead 
times  experienced  on  other  cable  ayatema. 


Other 


1^ 


Planning  for  facilltiea  in  the  comunicaticma  ^twork  otheur  than  satellite  and 
,  cable  follows  aimilar  procedurea'to  those  outlined  aboye.  lof  particular 
intereat  is 'the.  recent  planning  acti^ty  related  to  South  west  Pacific  l^iland 
nati'bns  and  t)xe  gradual  move  from  BF  radio  to  amall  satell^tes^earth  stations 
^for  providing  thei^' international  communicationa. 


21-16 


5.6M 


ERIC, 


LEGEND j 


ExiSlMC  CAOjES 


COUMTRlES  RELIANT  ON  ' 


1 


2L. 


\  -  MAJOR   PACIFIC  TRANSMISSION  FACILITIES 


^ 


566 


EVOUtriON  OF  MILITARY  POMMUNIGATIONS 

IN  TIffi  PAq^FlC    .       .      ■  - 

J ,        ^    Charles  B.  JUgetts  /  - 

'       Brigadier  (Senem/uSfAF  ■    *  i 
■  Staff ,  "eomma'nder  ;iri  Chief  Pacific 
Director  f^r  Communications-Data  Processing 
'   -    Camp  H.  H.*Smith,.  Hawaii  96861 

^  Abstract  '  ■  . 

N  — 


Thls..paper  traces  the  evolution. -of- communications  In  the  iPaclllc  Area*  Partl-t. 
cular  em^hasld  Is    laced  on  the*  contributions  of  t^e  m^lllt^i^  prtsence/r equine- 
meats  to  advances  In  cdmrnunlcati^ons  technology  and  how  these  advances  enhanced  * 
^he  ai;ea  and  communlcat^on.medla  G^e^lng  the  area*. « 

i    '       *     T  ex  t  .  -  ^ 
■  wish  to  take  this  opportunity  tp  discuss  the  evolufilon  of^coiumunlcatlotvs 

In  the  Pacific  Area  and  .specifically  how  the  military  presence/tequlrments  en- 
hance both  the  area  and/ commimlcatlon  media  .serving  phat*^  area*  ' 

;      Events  were  occurring, near  the  end  of  the  l9th  Century  which  jilnpolnted 
th^^eakpess  In  depexidlng  upon  non-national  communication  facilities  In  time  of- 
war*    Commodore  George  Dewey^USN^  In  command  of  the  Asiatic  Squadron^  was  In  ■ 
Hong  Kong  when  he 'was *alerted  and  given -instructions  on  25  Tebruary  1898.    He  . 
remained  thete  In  order  ^o  keep  Informed,  of  the  ]^«lltltcal  sijtuatlon  and  to  re- 
ceive further  orders*    The  Navy  Department's  connections  ,wrth,  him  were  vla^th^ 

'AtlantlCv  down  through  the  Mediterranean,  tne  Re'!^  Sea,  and  the  Indian  Ocean, 
and  on  to  Hong.  Kong*    The^panlsh  Government's  coJmtaunlcatlon  with  Its  commander  * 
at' Manila  was'vla  jshe  ^^ecessary  pot&Lon  of  the  same  cabl0-<apd  a  Br^tlsh-OKHed 

, cable  between  Jlong  Kong-and  Manila*  ,  ,        ^  *    ,  ' 

On  24  April,  bewfy  was  directed  to  proceed  agalns^t/'the  Spanish  Fleet  at 
^Manila.    His  sallln^\was  delayed  until  the'  27th,  while  vie  awaited  ,the  arrival*  , 
of  the  U.  S.  Consul  from  Manila*    On  1  May*  Dewey  arrived  off  Manila  and^en-* 
ga^ed  and  defeated  th^  S^anl^h  Fleet*   'The  city  was  at  his  mercy,  but  he  had 
to  valt  for  troops  beln^  trans  port'edfrom  dan  Fran&lsco  before  beginning .  land  * 
operations.  -  ^  '  *    ^  ^ 

For  the  first  time  tn  , history ^he^pcflltlcal "aspects  of  coimnunlcatlons 
became  a  wbbl^~    The  Navy  Departmeritf  considered  It  advantageous.  to«declare 
submarine  cables  neutral^^and  ott  25  .April  directed  ^AdmiraJ^  Sampson  not  to  in- 
terfere with  the^r  operatloni    Although  Dewey  received  ^o  such  order,  he'^had 
xpt  plaqned  to  sever  thi^  cable  between  Hong  Kong  and  Manila*    In  factf  he 
not  .  even  contemplated  the  necessity  of  using  dispatch,  hoa'ta^be^t^ee^  . the  two 

.citlek.  '  A^ter  the  Battle  of  Manila  Bay^  Dewey  "s^at^^message  to  .the  Spanish 
commander  proposing  that  both  b^llgerents^  b^  permitt^  to  use  the  cable^  he-' 
tween  Manila  an^^  Hong-Kong*    This  proposal  was  refused/.    Th^  cable  company* 

^  Philippd^te' copc^ssiop  ^IpuV^ted  that  no  messages  fosbiddei^by.  the  Spanish        .  ' 

-Governmeat  would  be  tranamittcd  over  it*    Since  it,^s  only  of  value  tjp  the 
Spanish  defenders^ -the  cable  was  severed,- aikDewey^s  dlrectloii^  on  5  Hay.*    tlo^  ^ 
effort  was  made  to  haul  its  seaward  j&nd  aboard  ship  to  reestablish  comm^inication 


with  Hong  Kptig,  Not  being  able  to  use  the  cabl^  from  Manila,  Dewey  was  forced 
to  send  a  dispatch  ^vesbel  with  the  report  of  his  victory  to 'Hong  Kong  for  cable 
transWs3lon  to  Was^iington,.  whf^^^e  the  message  arrived  1  May.  Had  the  cable' 
remained/ttitact,  there  would  have  been  no  further  Ifighting^  after  ^2  August,  for 
on  that  date,  as  U .  troops  were  moving  in  to  Attack  and  occijpy  Manila,  the  ^ 
peace  protocol  Was  fieing  signed  in  Washington.  Dewey  received ' this  information, 
on  16  August,  days  after  the  Spanish  surrender.  ^  ^         '     ^  .  ' 

'  ^  The  severing  of  the  Manila-t^ong  Kong  cable'  established  a  precedent;  ^ 
Shortly  thereafter,  the  Navy  Department  directed  the  severing  of  cables  landing' 
in  Cuba  in  order  to,  isolate  the  Spanish  commander  frpm  his  homeland'.    Th^s  was^ 
aiccomplished  on  4  June* 


As  a  result  of  one  of  the  lessons  learned  during  the  conf  lict,\  ^the  U.  S« 
Governmmt  insisted  that     proposed  cable  between  the  United  States  and  the 
Philippines  land  only  on  soil  under  U.  S-  sovereignty*    The  cable 'ccanpany  was  i 
completely  in  agreanent,  but  insisted  that  the  Navy  Department  Itend  full  a^- 
sistanc€^nd  backing  in  the  acquisition  of  the  necessary  islands,  either,  by  the 
treaty  df  peace  with  Spain  or  Vy  purchasfe*    In  order  to  provide  Aie  Pf  the  land* 
ings,  the  USS  BENNINGTON  was  sent  to  ocJLp)^  unclaimed  Wake, Island  in  the  name 
of  the      vS.  Government.    Additional  na^al  assistance  was^pr^ovided  6y  a  hydro- 
graphic  survey  yes t^  of  Hawaii*  '      ^  .  ' 

During  this  war',  intrafleet  communications;  were*  sat:i(^factory  Sind  little 
comment  was  maSe  concerning  than^'  The  acut&  need  of  some  jfi^ans  of  rapid  com-, 
municat^ons  between  the  various  sqljj|tdrons  and  the  Navy  Department  was  pos^iVely 
indicated,  sinc^  there  ^developed  a(  growing  neodency  to  make  naval  s4:rate'gic 
decisions  ^^Washington  instead  e^\in  the  theater  of  operations.  vCommunicatlons 
between  the  Army  and  Navy,  were.not  Satisfactory  during  the  joint  Operations  .  , 
conducted  along  the  douth,  coast  of^Cuba*    In,vi'eu  of'the  developing  needs,* the ^ 
advent  of  radi6  was  most  timely  and  the  Nav7  Department  ^bec^e  interested.^  in  / 
-its  possibilities  immediately  upon  tl^  conclusion  of  the  conflict,    (l)*  * 


^         The  nsKt  improvement  i^  commqnio^llons  after^  telegraph  cablejsf;'waB  t^he. 

introductipn  of  Low  Frequency  XLR)  radio*    Communications  in  this. era  were 
primitive  by  today^s- standards;  howe^ver,  of  interest- is  the^  following  jquote 
by  Major  General  George  Dt  Squier,  B*  S*  Army  Signal  Corps  -  1919^* 

"The  advances  in  radio  telephony  and  telegraphy,  whete  the  ether    ^  .  ^ 
of  space  becomes  a  common' ^party-  llne^ifbr  all,  an<j  particularly 
thi^linking  pp  of  these  ether  circ^its'to  the  ^reat  wire  systans  ^      W  - 
of/the  wqrld^jfl^rtends  the  day  which  I  believe  is  not  far  distant,  '  ^ 
^      whjen  wT'^caxt  reach,  the  uli^flmate  goal  so,  that  ^ny  individual  on 

earth  will  be  able  to  oommunjcate  directly  by  the  spoken  wgrd  tclf  ^ 
an/  other  individual  wherever  he  may  be****'  -t*     ,  ■  .     ^  - 

iH^^ ^     A  major  cojnnrtSllcationsl^lreakthrougii  came  with;  the  use  of  High  Preqiiency  ^ 
(HF)  radio  Vhich  then  becTame  the  ^ifimary  inean^  of  communicatlonfi  in  the  Facific 
Area  both  for  military  andjfjriv^e  users.  'Con€inuous-Wave'*  CCW).^  teletype  and 
Single  Side  Bahd  (SSB>  higli, frequency  systems  vere  used  extensively  by  the 
U;  S*  Navy  ^or  their  communication^^ieqiiirements  until  and  after*^ 

VorlcT.War  II  which  provided  a  significant  Intprcrveme^  during  a  time  perip(^,. 


when       S,  Forq^s  (and  message  require^^ts)  had  expanded  considerably* 

^  The  Korean  conflict  In  the  early  l950*s -fcrought  out  the  need  for  reliable 
and  Increased  long  haul  type  cominunlcatlDns*    The  Pacific  Scatter  (PAC  SCAT), 
systdfc  was  develpped  by  the  U,  S,  *tfilitary  in  the  mld*l950^s,  first  with  loao-" 
isptferlc  scatteis^n^  then  TroposjpHerlc  scatter*  which  provided  a  more  ^eli^tle 
coipiunlcatlons  m^dla  throughout^  the  Peclfit  Area  than  was  attalnab^  by  high 
frequently  radio, '  In-country  communications  were  greatly  expanded  by  U,  S*  * 
ittllifci^  Installed  systems  such  as  the  Korean  Wideband  Network  <KWN)    a  micro- 
wave configuration  which  formed  the  backbone  of  Communications* 

Another  cotos^nlcatlons  jn^ia  started  to  appear  in  the  Pacific  Ar^/-  the 
suljsn^rlne  telephone  c^ble  -/ which*  by  use  o^  ^ullt-ln  repeaters*  allowcio  two-  . 
^  way  communlcatlona<iimultaneously  on  a  hu&ber  of  voice  channels,  -The  first 
Submarine  cable^  between  Ha^ll  and  Oaklatld,  California*  was  put  Into' service  by 
commercial  Interests  during  1957  and  had  forty-eight  (48)  voice  channels, 

/  The  Vietnam  confl.ict  caused  a  tremendous  increase  In  communications  t 
requirements  both  intra-  and  Inter-Paclf Ic,    These  requirements  were  met  by 
].arge  increases  In  commercial  as  well  as  military  comE6unlcations«    Military  \ 

2 Included:    1962  -  "BACKPORCH'*  (Troposcatter  for  Vietnam  ^nd  Thailand)"; 
^^TALK  QUICK'*  (Secure  Voice  -  Pacific);  1965  -  WASH^  (Mlcrowave*'^^ 

[le  Cable*  Troposcatjter  the  Philippines  Into  Vietnam  and  Intra- 

Vletnam);  1967-1969  -  "INTEGRA^  WIDEBAND  COMMCFNICATIONS  SYSTEM  (IWCS)"  (Ml- 
^rowaye  and  Tropo^catter  -..principal  backbone  of  cc«amunlcat£bns  In  Vietnam  and, 
Thailarid  after  BACKPORCH);  1967  -  ''439-L"*(5  submarine  cable  links  along  the 
co^st  of  Vietnam  and"  into  Sattahlp**  Thailand) ;  1^67  -  "AUTOSEVOCQM'**^(Auto- 
martlc  41al  ^ch^nge*  for  Secure  voice  subscribers  **  principal,*  secure  voice,  net- 
work after  TALK  QUICK);  1967  -  '^initial  t)eferftse  Communication  Satellite'  Sys-  , 

m  (0SCSP)MMlUtary  Satellite);  1968-1969'*^ Iittegrated  Joint  Ccmmiunlcatlons^.  ' 
i*acific  tlJCS-PAC)**  (Microwave*  Submarine  cable,  Troposcatter  from  Japan  to 
Okinawa  tfoiTalwan' to  the  Philippines) ;  ^968  -  "AUTODIN'*  (3* pitches*  2  for 
Vietnam  a'nd  1  for  Thallatid)  ^nd  1967  -  '^Southeast  A^la  Abfomatlc  Telephone 
Servlce^9  tand^  Jtelephotie  switches  and  54  autoiEkatlc  dial  telephone  excbatiges 
for  Vj^&tnam  aid . Thailand)  «    During  this  sam&  timeframe*  ccymnerclalcommunlca- 
.tlbns  in  the  Pa^flc  Area  were  expanding^    Submarine  tg^epbone  cabled  linked  ' 
^Au^^falia*  New  Zealand*  J^pan*  PhlJ.lpplhes^aff  well  as  Fiji*  Gufflft,  Wake*  Midway 
atid^3i>nolulv«    Satelllfe  aodviunlcatlons*  which  were  b^rdly^consld^ed  prior  to 
1963^  Increased  so  rapidly  that  considerable  changi  In"  the  Pacific  commuftlca- 
tlon^jcompleic- took  ^lace#  .  '         ^  ^  '  .  -  'r 

*         *        .   -   *'  ^  *  ^  ^" 

*,Thls -eriormous^ommerc^al  satellltftitcommunlcatlons  growth  from  1965  to 
June  1979"  Is  depicted  pir^he  charts, ai  Enclosure  1*    The  commercial  saterlllte. 
flerd  has  beetf  concentrated  In  the  hands  of  Iiltelsat*  a- consortium  of  Govern- 
ments which  beg^*  In  1965^  ■  Currently*  ,^he  Intelsat  IV's'ervlce  Is  prWldlng 
telephone  and  video  ch^nel  coverage  for  thef  Pacific  Area,         *  \ 

.  The  Defense  Satellite  Ccmmiun:^catlo.ns  System  (DSCS)  la  .an  ;ltite^ral  portion 
of  the  global  Pefense  Coimnunlcatlons  System*  deslgired^*to  pri>vlde  vital  com- 
munications service  to  t^e  United  States  find  Al^ll^  Forces  throughout  the 
world  by  means  of  satellites^    The  ^stem  Is  being  Implemented  In  phases «  Ve 
are  currently  In  Phase  II  which  will  ]>ave  several  stages/  For"  example* 
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EIES  AND  RACTER  AND  ME— COMPUTER  CONFERENCING  FROtt  A  PACIFIC 

James  A*  Dator 
Depsrtment  Ai^Political  Science 
University  of  Hawaii  at  Manoa 


Of  all  the  modem  technologies  that  touch  upoP  my  life^  none  are  more 
important  to  me  professionally  than        jet  airplane  snd  computer  conferencing* 
Hore  than  anything  else^  these  two  technologies  have  directly  made  it  possible 
(ior  mft^ to, participate  quickly  and  ejffectively  in  acSdend'c^'  polit^c^l^  and 
pexttDCiftl.  affairs  gl^bal^  dispersed  even  ^hough  my  hoQe  ^s' 4^000  miles  away 
from  any  major  population  base*    This  report  summarizes  and  evaluates  some  of 
my  experiences  with  computer  conferencing  systems  (primarily  the  Electronic 
Information  Exchange  System-EIES-through,  the  Hew  Jersey  Institute  of  Tech-* 
nology*  developed  by  Murray  Turoff)*  and  announces  an  intended  use  of ,  com- 
puter cortferesticing  (CC)  in  the  immediate  future*  -  '  '  ' 

Starr  Hoxarine  Hiltz  'and  Murray  l!uroff ^  in  their  seminal  volume,  THE 
NETWOBK  NATION:    Human'' Communication  via  Computer  (Reading,  Mass:  Addiaron- 
Wesley  Publishing  Company,  ,1978),  discuss,  ,in  Chapter  31,  "Social  ^nd 
Psychological  Processes  iii*  Computerized  Conferencing*"  .After  summarizing  the 
psychological  and  social  characteristics  tHought  by  researchers  to  be  pre- 
;Sent  in  face-to*face -'(f tf )  situations,  they  present  and  evaluate  those  found 
in  the  ire  CC  Syst^em,  ^EIE^*    They  note  that  most  of  tiie  various  ''cues"  present 
in  ftf 'situations  are  absent  in  CC*    These  include  a  wide  variety  of  audible 
and  visual  cues  such  as  age,  sex,  social  status,  ethnicity,  accent,  disability^ 
attractiveness,  sobriety*  cleanliness,  ^smell,  facial  expressten,  emotion, 
eye  contact,  body,  movement ,  alertness,  pervousness,  and  many,  many  other 
things  that  (generally  unconsciouaiy)  are  so  important  in- ftf  situations  6veT' 
and  above  the  specific  ''information"  contaljoed  in  tl^  verbal  '*aessages*" 

Yet,  eq^ulvalent  cues  in  CC  messages  by  experienced  CC  users  are  by  no 
aeains  absent*    Hij^tz  and  Turoff  have  noted  some  of  the  Sfeificc^s  that  CC  users' 
have  developed  to  pake  their' messages  more  p(Sychologically  and  socially 
acceptable—mbre  ''human"  anjj^^  findings  as 

follows:       *  /  '  ^,  "        ,  ♦ 


1*,'  Users  evolve' Specialized  norms  •wlttr  respect  to  the  use  of  « 
the  facilities  and  coimfiunications  and  writing  styfe*    The  acq^uisition 
of  these  norms  by  individual ysers  and^ groups  appears' to  be  an  importanV 
learning  process  on  such  systems.       ^  * 

/  2*    User  participation  in  conferencing  in  an  active  sense  of  ^ 
con&ribtiting  items  seems  .to  require  some  degree  of  usage  above  th^' 
basic  level  "of  learning  the  methanics*  <-  This  may  be,  a  second-level 
learning  plateau  involving' thS  acquisition. of  norms  established  by  * the 
yger  con^joilti^s*^      ^  ^  ^ 


JA.-1 


I 


7; 
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3*    Users  will  gain  facility  38  time  passea^  ac/  that  tH^ir  Input 
rates  becomohigher  thap  uaual ''typing  ratea*    For  larg^  groups/  the  t^ne 
required       send  and  receive  conmmnlcationfi  will  drop  belov  tiiat  required 
for  pther  media*  such  as  telephone  or  face-^to-f ace  meeting^.* 

»  *' 

4.    The  user|a  short-term  memory  may  be  a' factor  in  conditioning 
frequency  ofSHntefaction  wtth  the  ayatem*  ^  ^ 

Ufiers'will  tend  to  become  condit^on^  to  sign  on  the  system  do  ^ 
^that  on  the  average  they  have  about  seven  items  to  send  or  re<;ei*re 
per  interaction*  -  .  '  v 

.  5*    In  accordance  with'^social  exchange,  theory^,  no  participant  will 
continue  to  use  a  conferencing  dy|tem  unless  his/her  **revardd'*  are 
greater  than  hisA^r  ''costs'*^*    Among  the  factors  that  increase. reward 
.  for  uaera  are:  ,  .      '    -    ^       .        '  ; 


(a) 
(b) 

(c)- 


Rat^io  of  items  received  to  items  sent*    Tb^s  Increases  with 
(i)  si«e  of  act^^  group;    (ii)*  throughput^^r^  o^  'the  system* 

Observable  infirease  in  skill  and  speexi^  in  using  ttie.  system* 
This  improvement  is  related  to/the  richness  of  the\d^lgn  in 
terd\^  of  advanced  features  'availa^l^  to  users  ohceit^ey  have 
mastered  the  basic  mechanics  *  ^  !        \  . 


Iibportance  of  communication  yith  system  members  in  Icomparison 
with  communication  with  persons  nof,  on  the' system;  nrelative 
cost  iif  time  and  money  of  other  modes  fox  communicapltfti  with 
people  on"  the  system*  *    \  ^ 

On  the  level  of  the  social  dynamics  of  grou^  interaction jprf^Q^h 
this  communication  medium*  our  hypotheses  (inductions^  from^preliminai^y' 
data)  include:         '  ^  *  '  %  ' 

^  '    (a)    There  ds  a  strong  tendency  toward^ore  equal  particibation 

in  Synchronous  discussions^  ^s  compared, to  face-to**fpce  groups 

(b)    ^Kore  opinions 'tend  to  be  asked  for  and  offered*  >^ 

'  ,(c)  V  There  is  Tess'  explicit  af^reement  or  dteagreement  vitH  the 

opiniflM  and  suggestions  of  others*  r  /\* 

(d)  Ther^^  a  great  deal  of  explicit  sociability^of  an^triformaX- 
sort  on  these  systemsl  '        '  '  /\  . 

(e)  There'sre  no  significant  differenjces  ii^oversli , satisfaction 
of  participants- in  face-toyfse^j  audio,  video,  ar'ScompuT 

'\  *        '»^lti£ri?ed  conferences*       -  \  r\ 

(€).   TH^re -tends  to  hff'a  great  de^l^joJ'^  "electronic  m;l§M 
aoqng  user  grou^j^s  on  s  Cp  system^*    (p^  124F)u 
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3*    Users  will  gain  facility  38  time  passea^  ac/  that  tH^ir  Input 
rates  becomohigher  thap  uaual ''typing  ratea*    For  larg^  groups/  the  t^ne 
required       send  and  receive  conmmnlcationfi  will  drop  belov  tiiat  required 
for  pther  media*  such  as  telephone  or  face-^to-f ace  meeting^.* 

»  *' 

4.    The  user|a  short-term  memory  may  be  a' factor  in  conditioning 
frequency  ofSHntefaction  wtth  the  ayatem*  ^  ^ 

Ufiers'will  tend  to  become  condit^on^  to  sign  on  the  system  do  ^ 
^that  on  the  average  they  have  about  seven  items  to  send  or  re<;ei*re 
per  interaction*  -  .  '  v 

.  5*    In  accordance  with'^social  exchange,  theory^,  no  participant  will 
continue  to  use  a  conferencing  dy|tem  unless  his/her  **revardd'*  are 
greater  than  hisA^r  ''costs'*^*    Among  the  factors  that  increase. reward 
.  for  uaera  are:  ,  .      '    -    ^       .        '  ; 


(a) 
(b) 

(c)- 


Rat^io  of  items  received  to  items  sent*    Tb^s  Increases  with 
(i)  si«e  of  act^^  group;    (ii)*  throughput^^r^  o^  'the  system* 

Observable  infirease  in  skill  and  speexi^  in  using  ttie.  system* 
This  improvement  is  related  to/the  richness  of  the\d^lgn  in 
terd\^  of  advanced  features  'availa^l^  to  users  ohceit^ey  have 
mastered  the  basic  mechanics  *  ^  !        \  . 


Iibportance  of  communication  yith  system  members  in  Icomparison 
with  communication  with  persons  nof,  on  the' system;  nrelative 
cost  iif  time  and  money  of  other  modes  fox  communicapltfti  with 
people  on"  the  system*  *    \  ^ 

On  the  level  of  the  social  dynamics  of  grou^  interaction jprf^Q^h 
this  communication  medium*  our  hypotheses  (inductions^  from^preliminai^y' 
data)  include:         '  ^  *  '  %  ' 

^  '    (a)    There  ds  a  strong  tendency  toward^ore  equal  particibation 

in  Synchronous  discussions^  ^s  compared, to  face-to**fpce  groups 

(b)    ^Kore  opinions 'tend  to  be  asked  for  and  offered*  >^ 

'  ,(c)  V  There  is  Tess'  explicit  af^reement  or  dteagreement  vitH  the 

opiniflM  and  suggestions  of  others*  r  /\* 

(d)  Ther^^  a  great  deal  of  explicit  sociability^of  an^triformaX- 
sort  on  these  systemsl  '        '  '  /\  . 

(e)  There'sre  no  significant  differenjces  ii^oversli , satisfaction 
of  participants- in  face-toyfse^j  audio,  video,  ar'ScompuT 

'\  *        '»^lti£ri?ed  conferences*       -  \  r\ 

(€).   TH^re -tends  to  hff'a  great  de^l^joJ'^  "electronic  m;l§M 
aoqng  user  grou^j^s  on  s  Cp  system^*    (p^  124F)u 
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In  the  past  18  months  or  so  that  I  have  been  on  the  EXES  system*  I  have 
used  CC  for,  many  different  purposes:    as  electronic  mail  in  li^u  of  letters 
or  telephone  calls  to  personal    and/or'    academic  friends *across  North  America 
and  Europe;  to  plan  agenda  for  subsequent  ftf  meetings;  to  pre-discuss  sub- 
stantive issues  in  order  to  'present  them  niore  fully-developed  in  subsequent 
ftf  meetings;  to  facilitate  a  sense  of  global  unity  during  a  transnational 
week- long  simultaneous  symposium;  to  conduct  formal  business  meetings\bf  a 
researqh  institute;  to  co-author  subsequent  publications  and  to  critique 
'drafts  of  other  persons'  .wri^tings;  and*  most  importantly  of  all*  to  partici-  , 
pate  actively  in  some  twenty  ^fferent  conferences  via  computer  on  a  wide 
variety-of  topics*  often  participating  in  as  many. as  15  such  conferences  at 
one  time.  -  ^ 

I  have  plainly  becoiOe  adt/icted  to  cC.     It  has  "changed  my  life*'  in  terms 
of  how  I  spend  my  time  dally;  to  what  issues  I  devote  niy  teachings  and  research; 
from  w^om  I  get*  and  to  whom  I  give*  info^nnation ;  who  my  **friends'*  are';  ^s 
welj.  as  what  some  of  my  new  satisfactions  and  frust^rations  -  are. 

Upon  coming  to  my  office  at  the  University  of  Hawaii  iixthe  morning*  the 
very  first  thing  I  do  is  log  on  the  system  to  receive ^private  messages  and 
new  information  on  any  active  conferences  I  am  in.    The  last  thing  I  do 
before  ^go^Lng  home  is  to  check  the  system  for  messages.     I  may  pop  in  for  a 
brief  *'fix**  one  or^  two'  times  during  the  day*  ^ind  frequently,  at  odd  hours  * 
durihg  weekends  and  holidays. 

The,  thought  of  being  denied  continued  access  to  EIES  (that  is  dread- 
fully possible:     the  NSF  grant  to  Joseph  Martins  through  Murray  Turoff  that 
has  paid  for  ray  ^participation  so  far  rui^p  out  April  Fools  Day^  1980);  is 
almost  too  horrifying  for  me  to  conteniplate*  so  hopked  on  the  system  am  I* 

Arid  I  am  no t^ alone  in  th^s  respect;    Several  of  the  EIES  conferences  are 
devoted  specif  ideally  to  *'Talk  About  Talk'*  or  '^Impacts**  of  the  system  on  the  '  ^ 
users .  '  ,  ^  ; 

On  one  of  those  conferences*  there  was  cot\stderable  discussion  about 
the  impact  of  CC  on  the  family  lives  of  those  persons  who  have  terminals  in 
xheir  homes;  how  this  might  eventually  lead  to  almost  all  white-<;ol lar-type 
'*work*'  being  conducted  at  home*  and  how  that  future  development  might  iisjpact. 
the  family;  who  in  fhe  home  has  access,  to  the  terminal*  and  how  this  might 
impact  the  status./ information  structure  of  families;  and  finally  how  this 
access  and/ or  lack       it--might  lead  to  the  development  of^  *'super-literacy*' 
on  the  one  hand  and  a  new* deprived  minority~tor  majority!)  on  the  other* 

Here  are^  some  excerpts  from  the  discussion  about  the  first  of  those 
topics:  '-  .  ^        ^  ,  ^ 

Suddenly*  a  new  element  has  been  thrust  into  the  household.  Nor- 
mal^family  patterns  are  altered  and  supplanted  by^  the  active  user^s 


Vffair  with  the*; terminal,  Active  usfers  themselves  refer  to  the  pheno- 
menon as  "addiction/'  and  given  that  admission^  it  is  by  no  mesnt  sur^ 
posing  that  other  family  members  show  concern, 


^  This  is  not  simply  a  hobby;    it  portends-  a  new  lifestyle  or  dareer 


t^t\can  be  frightening  to  those  who  are  not  participating.*,*' 

\   G^l^uter  conferencing  di^fers^  perhaps^  in  the  nature  of  the 
networftfl  that  are  formed  through  it.    These  undoubtedly  appear  alien 
to  prion  experience.    The  family  participates  in  conventional  commu*- 
uity  nfttworkst  stcepta  the  vocational  network.    But  the  CC  network  i^ 
dlf£«r«ntK  it  exists  in  the  electronic  ether;  disembodied  communi- 
cation takes  place;'  evidence  indicates  that  new  friendships  are  being 
f'ormed  in  new  ways;  the  network  has  all  the  appearances  of  being  a 
cult  with  strange  passwords^  rites  of  initiati#n  and  passage^  its  own 
peculiar  conventions  and  ceremonies*    And  it  is  practiced  daily  or 
there  is  a  gnashing  of  teeth  when  it  is  not  accessible* 

For  the  family^  this  may  be  the  first  true  exposure  to  just 
whajt  does  transpire  on  the  job*    Formerly*  reports  of  vocational 
activities  were  highly  f  iltered* . . .  The  member,  did  not  bring*  back  the 
day^s  mail  and  memoranda  for  family  perusal*  present  transcripts  of 
the  day^a  te^lephone  calls^  or  provide  a  tape  recording  of  the  fre- 
quently banal  conversation  that  took  place  over  lunch*  " 

\f  this  is  going  ta  be  a^'^Network  Nation/*  then  the  frustrations 
and "anxieties  of  some  family  members, ..could  represent  just  the  tip 
of  the  iceberg  of  the  conflicts  that  will  come  about  as  home  use  of 
computer  terminal^  becomes  more  widespread  among  the  general  populace. V 
«      (Robert  Bezilla,  January  9»  1979) 

^  t  *  ^  t 

My  first  reaction  on  reading  Robert  s  entries *was  that  he's 

reflecting  the  perspective  of  the*traditional  intact  nuclear  family**.. 

My  own  situation  as  a  single  parent  is  very' different **, ,To  tty  to 

generalize  this»  I  suspect  that  the  impacts  on  the  family  are  very 

di^ferentj  varying  by  such  factors  as  marital  status*  traditionalism* 

size,  age  of  members,  etc.,  etc* 

Telecommuting  would  enable. the  parent  responsible  for  child  care 
to  have  a  flexible  schedule.    Since  this^  is  usually  the  wife*  it  would 
mean  that  women  could  work  without  the  constant  crisis  of  what  to  do 
if  the  school  ^loses  for  holidays  or  the  child  is  sick>  or  the  baby- 
sitter does  not  come*    Moreover*  with  the  main  wage  earner  working  in 
or  near  the  home»  he  or  she  cati  spend  more  time  with  other  family  , 
members.,  and  conceivably  perform  a  greater  *share  of  the  household 
maintenance  task  that  dre  now  mostly  allocated  to  women*  Spending 
more  time  togethWwoufd  increase  interaction  among  family  members 
and  might  strengthen  their  relationships.    This,  change  will  require 
new  arrangementsT  for  avoiding  conflict  and  strain  if  It  is  to  have 
positive  rather  than  negative  effects* 

(Eldine  Kerr,  January  10*  1979) 
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***The  notion  that  people  working  at  home  is  "new"  seems  silly 
to  me*    2illion6  of jself-employed  people  hang  around  the  house  all 
'    day....  \  ^  ^  '  ^ 

(Ue  Sailer,  January  14,  1979) 

We  believe  that  the  real  question  here  is  how  people  livtM^ 
together  in  a  household  (whether  nuclear  family,  single-parent  rttnily, 
unrelated  ^adults,  ^couple,  commune,  or  whatever)  work  out  how  they  spend 
their  time  and  energy  togetjier. 

....  If  our  chil<i|:en/and  spouses  all  had  at  the  touch  of  the 
keyboard  the  same  rich'  siKirgasbord  of  possible  interactions  that  those 
of  us  using  the  system  for  "professional  work"  do,  then  some, of  the 
questions  that  Robert  and  Elaine  have  raised  could  be  put  to  soote 
real  tests. 

(Peter  a^d  Trudy  Johnson-Lenz,  January  15,  1979) 

Having  a  terminal  at  home,  and  communicating  with  a  special 
coinmunity  via  EXES,  is  important  to  me  and  is  a*  fact  of  my  family  life, 
« \  But  it  seems  relatively  unimportant  in  so  far  as  it  .affects  that  life. 

(August  Martin  Wildberger,  January  15,  1979)       *  '  ^ 

\.    1%  seems  to  me  that  CC  will  worsen  the  detrimental  strain  that 
TV  and  other  relatively  modern  technical  developments  have  put  on 
family  bonds.    People  now  spend  hours  watching  an  .Impersonal  Til  screen  : 
when  they  could  be  conversing  or  engaged  in  some  other  kipd  of  personal  r 
activity  involving  family  meitibers  br  friends  (the  kind  that  you  can  ^ 
see) .  '  '  ,  ^ 

("Rael",  January  16;  1979)  ^ 

..vDhlike  TV^  CC  is_  interactive,  and  therefore  capable  of  fos- 
terirf^  connectedness ....  » 
(Elaine  Kerr,  January  16,  1979)  ,  , 

Her'e  I  am,  awake  again.    All  this  week  I  hav4  had  dreams  ^hat 
'   involves  CC^    Either  I'm  at  the  termin£(l,  or  else  the  dream  has'some 
dther  HIES  flavor  to  it.    This  seems  a  little  alarming.    Aity^  dream 
analysts,  ^utrthere?    Freudian  interpretations?  ^        .       ,  ^ 

^  .("Dream  Weayer",  January  22,  1979) 

^  Needlgsg^  to,  say,  "DreamWeaver"  found  plenty  of  people  willing  to  inter 
pret  hls^dteams.    I^anwhile,  0^1  magazine  opened  a  brief  but  exciting 
conference  pn  "Superliteracy"  with  the  following  statement:  % 

Th^  term  "Superliteracy"  was,  coined  to  embrace  a  suite  of  themes 
'  inclu&ing  personal  computers,  computer-based  textual 'commutrtfcationf*.  ^ 
hypertext^r'&l^tli:)nal  knowledge  bases,  and  the  current  transition  from 
^  transportation  wheel^works^  to  "Telematique"  networks.    The  £enn 
^  Telematique  was '^elected  ^  project  a  humane  and  cultural  image *of 
the  emerging^  nertyorker  within  a  mosaic  of  distributed  intelligences* 
proliferating  through  the  computer-based  communications  systems  of  the 
industrial  West:  ,        *  *       ^  , 


4  4  4The  integrstion  of  confput^ts  and  connnunlcationsr  by  changing 
.the  fundamental  mode  of  social  transaction^  portends  a  transformation 
as  significant  as  ^he  neolithic  invention  and  Implementation  of  the 
whe^l  and  the  writing  system.    To  characterize  this  change  as  "post-  ^  : 
industrial**  Is  like  defining  the  early  planters  and  h&rdsmen  as 
"post-hunters  and  gathers/*    We  need  to  **2ooin-back"  to  an  evolutionary 
scale  in  order  to  perceive  the  emergence  of  a  "metalithic"  age* In  human 
cultural  evolution  and  to  define  those  key  attributes  that  differentiate 
one  age  from  the  other.  '   -     -  ^ 

I  propose  that  the  key  attrlbutes^f  the  metal  ith'ir  concept  with  , 
its  superl iterate  societies  are  (among  others)  the  following: 

1*    **Transpersonality"  of  literature  communications.  This 
is  a  **soclal-action-at-a-distance**  Eype  of  attribute. 

2.  **Dlmensionallty**  of  Text-Spaces.    This  is  a  corollary  ot 

the  Shannon  communication  theorem  where,  instead  of  gaining  rellabity 
by  "introducing  redundancy*  we  gain  flexibility/extensibility  by  * 
introducing  connectivity.  "  \  , 

3.  "Distributed  Topology"  of  literate  transactions.   .This  is 
the  multiplication  of  sfource  and  destination  nodes. 

4*    "Virtuallty"  of  telematique  systems  architecture."    This  Is 
the  ascendance  of  the  logical  over  the  physical-  .    *  ' 

(**0mnicon-0rgani2er»"  August  27,  1979)  ^ 

To  me».the  term  super-literacy  in  the  context  of  CC  and  teler  ,  ' 

communications!  Involves  muqh  more  than  readings  wi;itlngt  typings  and/or  ' 
"computer  literacy."    It  also  concerns  how  one  structures  text  and  ,  .  ^ 

makes  ft  available...*  Super-literacy  involves  the  skill  with  which  '  / 
one  **knows"  only  electronically.  This  begins  to  get  at  the  interesting  / 
transpersonal  possibilities  of  CC  system.        /  , 

 Jacques  Vallee  has  called  CC  an  "altered  st^te  of  communicdJtlon*"  ' 

and  he  aJlso  speaks  of  an  'information  singularity/*  where,  space  at^d  time  ^ 
collapse^  and  aU  information  is  available  at  one*s  fingertips-  \; 

'  ("Red",  September  6/  1979)       "  ^  r  ' 

Not  everyone  who  has  used  ElE^  is'quite  so  enthusiastic' aboUt/it»  "or  ' 
about  the  possible  future  inipact  of  it  u|>on  humaoity*    "At  ^this  stag$  ip  , 
its  short  life»  EXES  can  be  categorized  with  all  the  other  expensive  elertrd^c 
gadgets  on  the  market.    It  serves  no  useful  purpose*    It*s  cu^e  and  fun. ■ 
Nothing  more*"  ^(Anonynwus*.  August  '28»  1979)  ^  , 

I  have  not  had  to  w^de  through -such  drivel,  since  high  school -iit'erary' 
magazines.    What  makes  you  guys  think  this  is  in  any  way  the  wave  of  '  f 
the  future?    I  had  thought  we  would-be  attempqing  to  talk  sense  about 
the  complications  and  alternatives.  **  in  a  future  worl4  af  instant  inter-^* 
coni^ected  text*    Instead^  we  have  this  invitation-to-the-dance»  t;r^ '*     .  ^  , 
la=4a»  nuts-in-May  stuff^  whee  lt*s  great  to  be  superliterate»  are 
^      you  as  high  as  I  am?  sort  of  remarks**..  ^  i        '  ^ 

I  have  always  been  of  the  impression  that  "literate"  meant  ^elng^^; 
able  to  read  and  write*    The  latter  practice  includes  selling.    I  am'  *  ' 
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All  hdman  bein^s^  regardless  of  class >  want. and  need  some  hutnan 
cohtactj  some.sen'se  of  being*  connected  tp  tHe  ^uman  race*  Computer- 
ized communications' aystems  offer  a  special  kind  o^  superconnectivity 
to  old  and  young*  "han^dicapped/'  minorities*  and 'hunt-and-peck  typists^ 
alike •  ' 

,A11  sentient  beings  have  the  inalienable  right  to:' 

t 

~  a  computer  germinal       '       >      .  -  ' 

"  a  suppiy'^of  paper-       .  '     .      "  * 

' a  private  account  on.  a  communications 'system 

clear  and  w^ll-indexed  insjtructions  in  how  to  use  that  system 

'  .  —  a  telecommunications  network 'local  dial-up  number 

'  ' —  an  electric  generator  or  photo-voltaic  solar  cells  in  case  of 
brown  outs>\black  outs*  or  hurricanes 


--"a  secretary  of  the  opposite^^ex  to  organize^and  file  all  the 


outptit 

' and  three- s<]uare  messages  a,  day  ^ 

However*  during  times  of  scarce  tesources*  access  may  be  autht>rized  on 
an  evenWdd  day  basis  only>  except  for  priority  (yellow)  users-*-^those 

^most  in  need  of  maVing  a  connection.  JDolphins^hav£-.the  right-tG-spectal- 

: — -wat:erpr(J6f  voice  input-ouput  terminals..  ^  ' 

Sin'ce'^he  design*  nTanufacture*  and  marketing  of  terminals  and  most 
, computerized  communication  and  information  systems  are  under  the  control 
of  large  corporations*  ^^  Is  essential  to  break  this  stranglehold..  Only 
by  developing  the  people^s  system^,  for  locall^^  owned  -and  controlled 
micro-cpmputers ^ (or  networks  of  micros)  and  the*people*s  telecommunica- 
tions networks  can. the  inalienable  rights  aboye  be  guaranteed.    A  micro 
,  in  every  home  .and  a  prjogrammer  (and  a  hardware  fix-it  person)  on, every 
bl6ck.    The  mdans'of  communication  must  be  owned  by  all.    From  ea^ 
according  to  his  literacy*  to  each    according. to'his  needs.  ^ 

The  tei^minally  disconnected  have  nothing  to  lose  but  their  chains. 
They  have  a  world  to  plug  into*  *  .      '         *    ■  \' 

'  '        Microcomputers  of  all  .countries*  unite! 

.    While  1  can  understand  the  need» f or  caution  and^questloning  the  sound 
affects  of  computer  cohferencing*  1  nonetheless,  must  say  that  1  fully  agrtfe 
with  ;  these  sentiments .    Thus*  1  have, recently  begun  working  With*  the  Coordi* 
n^tor  ^of  Higher  Education  in  the  Commonwealth  of  the  Northern  Mariana  Islands 
to  explore  ways* In  which  ElES*  and' similar  electronic  communication  systems* 
can  be  used  to  help  provide  to  the  Islands  Higher  Education  services*  inclu- 
*ding^college, courses  and  library/data  sources*  instead  of  (or  as  aanajor 
addition, to)  .conventional  delivery  systems*    1  w^uld  very  much  like\  to  re- 
ceive suggestions  qn  how  this  might  bji.done*  or  Vhy  it  should  not*  from 
anyone  having  expertise  in  this  area* 


3A-8' 


5S2 


Finaflly,  ,iiiy  real  interest  in  computer  c6nf ^rehciog,  and  the  **Taicro- 
processor  revolution**  gerierally,  lies  not  "^primarily  in  the  ways  it  is  pres- 
ently serv^ing  ^s  a  major  a^ent  df  social^change,"thust  bringiiafg  in  quesjtiom 
%he  very  existence,  of  all  extant  institutions  and  values  (though  that  is 
sufficient  reason  to  be  interested,  certaiiily)-    Rather,  I  look  fdrward'^'to 
the  developmei\t  of  true^  "artificial  intelligence,'*  and  see  in  th^e 'present 
technology**a  pale  indlilatiqn  of  wh^t  lies  ahead.    I  ^m.not  only  speaking  of 
computer-generated  .psychiatric  counselling  systems,,  such  as  DOCTOR,*,  or  the 
extremely  sophisticated  and  personalized  computer-aided  instructional  packages 
carrently  availdble  on  PLATb,  but  also  mainly  of  development  such  as  the 
foll^owtng  whicli  came  to  ^e  in  the  midst  of  a^  real-time  cctoputer  conference 
I  was  eUgage<i  in  for  a  while  over  the  PLANET^ system:' 

^       Think  f>U  ah  assassin,  of  his  burning  .si^biparines  and  rotten  sail-  - 
boats.    This  dazzling  assassin  might . ask  himself  **If  I  had  not  been 
dazzling,  indeed  if  I  had  not  been  an'assassin,  perhaps  my  sailboats  i 
would  not  be  rotten,  and  my  submarines  not  ])urning*v"    Well,  quizzically 
•  bilious  secretaries  ma]^ jwell.  declare  themsfelves,  and  ,probably  no  mdre  ^ 
can  be  said  for  an  assassin.    In  fact  assassins,  whether  they  are^  ♦ 
dazzling,  as  X,have  ju'st  mentioned,  ^or  even  outnumbered,  are,  in  th^r 
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requirements  are  manifested.    Here  we  find  ourselves,  nose  to  nose  as 
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■.        :  ■.         ■        5s,r;.  - 
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^plenished  by  hoards  of  0cre£tming  commissioners^    Is  that  ^bought 
uhderfit  and  able  to  you?    iVonder.    Yet  a  leotard^  a  commissioner  ^  a 
single  hoard;  all  are  understandable  in  their  own  fashion.^  An<}  in  that 
con6ept  lierf  the  appalling  truth.  ^  .  u 


\^    These  two  passages*  which  totally  stunned  me  when- 'they  came  spontaneously 
^to  me  in  the  midst  of  sn  ordinary  real-time  comput;^r  conference*  were  gener- 
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which  can  t>e  worlds*  sentencef  forms*  a  whole  world  of  hierarchic  struc- 
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in  motion*  the  output  is 'not  only  .novel  and  a  priori  unknowable*  it  is 
.  cohesive  and  apparently  thoughtful.  *  Crazy  thinking  I  grant  you*  but 
thinking  which  is  c^du^^t^d  in  perf^ect  English.' 

(Bill  Chamberlain**  January  24*  1979) 


illitsr 


TH^s*  'perhaps  the  solution  to  Ted  Nelson's  dissatisfaction  with  the 

pcy  aiyd  "artsy-f artsy*  driyel"  ;of  the  ^ll-human  OM^ft  computer  conference 
lies  in  what  Bill  Chamber  lain  "*<;ai:is  the  "raving  dementia"  in  perfect  Englist^ 
oi  Racter*  who*  while  not  'yet  intelligent*  certainly  is  clever  and  engaging. 
So*  I  say  onc'e  again*  "Microcomputers  of  all  countries*  unite!'*  You^have 
nothing  to  lose  but  yo\^  minds-    \  #  , 


■ .  /  ( 


3A-10 


i 


B8! 


r 


^    RESEAHCH  COOPBRAWON  THROUGH  DIGITAL  jrfiWORKS: 
OPTIONS  AND  PROBLESiS  IN  THE  PACIFIC ,  REGION 

*  ^  t 

Robert  H*  Randolph 
East-West  Resource  Systems  Institute 
♦  Honolulu,  Hawaii  '  / 


ABSTRACT* 


This  paper  offers  pi^eliminary  findings  from  a  study  of  the  feasilsili'ty  of 
"computer-kssisted  international  team  research"  in  the  Asia/Picific  region^  ^ 
rjsview  of  current  pr'ob^ems  in  intefjmtional  sciet^tif ic-techndcal  infonnation 
exchange  jeveals,  an  urgent  need  for  new  methods  which  combine  formal  and 
informal  types  of  communication  in  an  integrated  system,  while  minimizing 
costs,,  delays,  and  other  shdrtcomings*^  Possibilities  for  doing  this  with  the 
help  of  digital  networks  Vre  di^dussed,  referred  to  collectively  as  "GAITR'*. 
As  a  first  step  toward  assessment^  of  the  demand  for  and  feasibij^ity^jof  CAITR^ 
in  t)iis  region,  results  are  presented  from  a  pilot  survey  of  scientists  ifrom 
eight  Pacific-basih  countries,  and  conclusions  are  drawn  regarding  the 
research,  exjterimentation*  and:  policy-level  <fiscussions  which*  may  be  needed 
before  CAITR  can  become  a  significant  part  of  the  region's  scientific  life. 


THE  CHALLEHGE-OF  FACILmTIHG  ^  - 

IHTEtUtATIOUAL  TEAM  RESEARCH 

The  Resource  Systems^ Institute  i^  concerned  with  scientific  telecommunica-^ 
tions  partly  because  of  oiin  interest  in  the  practical  success  pf  ^he  various 
'  cooperative^clentific  ventuf^s  in  which  we  ourse;Lves  are  i.nvolved,  such  ^s 
the  receirtly  formed* Asi^/Pacific  ^Energy  Stiidies  CohBultative  (frouB^  f  APESC)  .  ' 
vAn  ^ven^mor^  important .  reason,*  however,  i(s  our  awareness^  that  knowledge  is  in 
fact  one  of  the  most,  vital  'Resources"  on  i^hich  every  country,  draws  in  solving 
its  problems  .of  national  developsnent*  .       '  ^       *  '       '       *^  , 

This  is  hardly^a  unique  idea,  of  course,  as  "testified  by  the  widespread 
attention  now  being  given"t,o  the  role  of  coenuminicationst  in  nation^  develop* 
meot  (2-8)*    Such  attention'has  usually  focused ^n  domestic  communications,  \ 
however,  ^en  though  many  of  the  Isnowledge  resources  actually  needed  by  both 
developed  and  developing  teountries  are  often  located  abroad*    It  can  be  argued 
that  this  is  a  signi^cant  omission  and  that  greater  attention  should  be  paidt 
to  the  ways  in  which  int^fnationai  communicatteoa  can  assist  the  developnent 
procesi^  in  countriep^of  all  kinds*    More  specifically,  I  would  surest  that 
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international  scientific  and  technical  (SKT)  information  e:tchan^inay  repVe- 
^ent  the  most  important  single  contribution  ,of  communications  to  national 
^evelopmqjit  J  and  tha't  vigorbUB  efforts  to  create  truly  appropriate  methods  for 
International  S&T  communication  are  therefore ^urgently  needed*  ^ 

Unfortunately,  the  present  patternfit  of  S&T  information  exchange  among 
natioM  J.eaVe  much  to  be  (^esired*_  If  ve  consider  the  four  logically  possible 
pathy  of  information  flow  among  developed  and  developing;  countries  (Figure  l)^ 
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Figure  1  -  THE  POUR  PAWS  OF  INTERNATIOKAL  INFORMATION  FLOW 


ye  are  forced  to  admit  that  none  of  them  is  functioning  particular ly^, well '  ^ 
except  3ge?haps  the  path  which  leads  amort^E  developed, countries ^  and  efen  there  * 
the  constraints  of  larijguage,  pol;Lticsv''and  cnrt  take  their  toll*    Flowjp  from 
developed  to  developing' countries  are  ofte;i  slow  or  nonexistent  (9-10),  and 


.THE  "CAITE"  SOLUTION 

Thanks  to  recent  developments  in  telecommunications  technolojgjl'  and  the 
efforts  of  various  international  scientific  Qrganizations~-tp  a^p^>t  these  tech- 
nologies to  the  needs  of  S&T  cooperation*  the  answer  to  th£  [((festiorr  pos^ 
above  is  definitely  **Yes"* 


As  illustrated  in  Tab^^^^Ae  number  of  recent  technological  developments- 
potentially  ^relevant  to  in^HKional^&T  communication  is  q.uite  large*  ^  By 
far  the  most  important  hove^J  in  the  author*s  opinion*  is  the  very  fifst 
item  in  the  list*  neypely  the  development  arid  worldwide  exijension  of  Commercial 
packet-switched  digital  networks  such  as  Telenet  and  Tymnet*  ,  Ey 'allowing  many 
users  to  share  a  given  set  of  digital  comimin Ration  links  efficiently  and 
flexibly*  such  n^twor&s  provide  a  fast*  convenient*  and  comparatively  very 
inexpensive  alternative  to  more  traditional  mechanisms  of  internpitional.  commu- 
nication* 

^  \ 

^T!ie^"possiblliiy_pX^6roiJp"^via-computer  conaminication  was  recognized  as  much 
as  a  decade  a^o*  and  iri3eeti7trhis-*is^Qli^_of  ^th^s  main  usas  of  some  existing  net- 
works*   But  it  was  not  until  q^uite  recently^^liair^deta-lladiattention  was. 
directed  to  the  special  problems  and  possibilities  of  using  suclnetvor4cs_tn^ 
support  of  international  S&T  cooperation*    This  is  the  concept  vhich  we  refer 
to  as^  Compimter-Assisted  International  Team  Research*  or  CAITR*  .  ' 

The  CAITR  idea  was  'formulated  roughly  two  yes^ts  ago  at  the  Internationq,l 
Institute^or  A]}plied  Systems  Analysis*  a  remarkable  institution  located  in 
Laxenburg;  Austria*  at  which  scientists  from  the  United  States*  the  Soviet 
Union^  and  more  than  a  dozen  6ther  countries  wprfc  together  on. research  tasks 
related  to^  some  of  m£iiktnd*s  most  pressing  problems  (energy*  food*  etc*)*^ 
IIASA's  experience  with  international  team  Research  had  already  shoiAi  that 

.efficient  communications  among  geographically  scattere'd  communities  of  scien- 
tists are  extremely •imjportant,*  and*  ITASA's  experiments  with  international*  com- 
puter'netvorking  had'also  revealed  the  potential  which  such  technologies  have 
for  provjiding  the  neeSed  communication  mechanisn^*    Und^r  IIASA  auspices*  a  ^ 

►  team  of  U*.S**  Soviet*  Austrian*^  and^Polish  scientists  -elaborated  ihe  CAITR 
concept  and  orgarfiaed  initial  experimentrS  linking  groups'of  colleagues  in 
their,  home  countries  (3*0-32)*    Figure  2  shows  th^  conceptual  re^^ionship 
which  ^as  worked  o^t  distinguishing  CAITR  from  other  forms  of  international 
team  f^search*  while  Figure  3  indicates  the  geometry,  and  technical  ^meajis  used 
in  one  of  thje  more  aml&itious  .IIASA  experiments*  "  \ 

In  eafiy  1979*  the  focus  of  CAITR  research'shi^*ed  to  the  East-West  .Center 
in  Honolulu^  Hav^i*.   Here  at  the<East-West -Center /Nlnter^^ptional  team 
research^very  similar 'in .methods  and  subject  matter  to  that  at  IIASA  is  con- 
ducted, by  groups*'  of  scientists  from  countries  throughout  the  Asia/Pacific 
region*    The'  needed  for  CAITR  a^  the^ East-We^t  Center  is  therefore  also  very 
great*  perl^ps'  even  more  so  than  at  I^SA  since  th^kdstances  separating  , 
Pacific-basin  "^scientists  are  larger  and  since  devaH|irig      veil  &s  develop^<i 
countries  are  now  involved*^  #W 
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CAITR-type  communicationa  are  already  in  ©xtenaive  use  at  the-  Eaot-Weat 
Center*    They  have  been  used  for  Instance  in  organizing  and  planning  face^to- 
face  conferences t  the  prior  electronic  diGcuoaiona  allovipg  many  Issueo  to  be 
resolved  in  advance  of  the  physical  meeting  ana  thus  greatly  enhanclrtg  the. 
letter's  ef fectiveneaa*    CAITR  has  also  been  used  to  keep  EtfC  flcientiBtB  who 
are  traveling  In  distant  places  in  touch  with  tlicin  colleagueoN^hare  In  Hono-* 
lulu*    Efven  more  importantly*  CAITR  has  been  used  for  **te>ftparticlpatlon"  in 
_jraM^ijto-face-_contenenae8.„and,Xor_ilxemQte„^  (that  ia*  creation  of 

mathematical  models  on  remotely  situated  computers »  In  collabonalan  wit.h 
flcientifltfl  at  tho^e  remote  aitea)*       ^  ^ 

Significantly^  the  two  inatitutiona  which  firat  became  htjavUy  actlvfe\in 
CAITR  reaearch — IIASA  and  the  Eaat-Weat  Center — are  .now  In  x:onBtant  QAITR  com- 
munication with  one  another*    The  effect  af  thia  li^k  haa  been  tp  increaae 
aubatant ially  t>he  level  of  scientific  interaction  between  the  tao  intititu- 
tio^ha^^even  though  they  are  located  literally  on  oppoefte  aidea  of  the  globe. 
The  ability  of  CAITR  ayatemu  to  otore  Information  for  aubaequent  retrieval  at  ^ 
a  convenient  time  ia  eapecially  crucial  hert* aifice  the  tlmo-zon<i  dtfferenooo 
between  Auatria  and  Hawaii  ^auae  there  to  be  not  a  ainp:lti  hour  yut  of  the 
during  which  both  IIASA  and  the  East-Wcat  Center  are  a imul  tanrouiily  open  for] 
buaineaa  *  '  ^ 

Beaidea  IIASA  and  the  Eaat-Weat  Center*  a  conoiderabie  ^umber  of  othor 
organizationa  have  been  Involved  in  CAITR-type  activltion  in  n^cent  yeare , 
although  moat  have  not  perceived  their  actiona  In  ouch  a  broad  framework* 
Figurea  k  «iid  5  indicate  aome'of  the  conununicatioh  geomotrieo  which  have,  been 
uaed  in  auch  activitiea*  demonatrating  the  extj'emely  wide  variety  of  technical, 
poaaibilitiea  which  can  and  ahould  be*cotoaldered  in  planning  future  CAITR  oys- 
tema.*         "  ^  ^  ^  ' 

Aa  theae  diverse  cxamplea  demonatrate «  CAITR  io^ot  a  alnglc'  opecific  tech- 
nology but  Vather  a  family  o-f  technological' optlona »  or  more  accurately*  a  . 
proceaa  which  can  be  implemented  through  varioua  specific  phyalcal  mcaniK  j 


DEMAND  AND  FEASIBILITY 

X  : 

Aa  a  firat  atep  toward  ayatematic  aoaeooment  of  thp  demand  for  and  feasi- 
bility of  CAITR  in  thla  region*  a  brief  aurvey  queotionnalre  was  admlniaterfed 
to  35  acientiatfe  from  eight  Aaia/Pacif ia  countries**^  duj^lng  a  research  plan-  * 
-ning  workabop  at  the  Eaat-Weet  Resource  Syatemo  JnotUute  in  May  19^9*  The 
reapondenta  demonatrated  a  clear  conaenaua  that  CAITH  io  important  aa  a 


•To  give  detaila  on  theae  paat  effoi^a  in  beyond  the  scope  of  thia  paper*  biA 

for  descriptions  of  their  .general  features*  aee 
••Banglad'eoh »  India;  Indonesia*  the  Philippines*  Sri  LanKa*  Thailand*  the 
Trust  Territory  of  the  Pacific  IslUnda*  and  thci^^U*S*A* 
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potential  mcchanV^fe  for  facilitating  and' otimulating  t^om^reoearch  in  the 
rflgion*  flven'.though  it  may >fiot.  yet  be  technically  and'^politically  feaoible  in^ 

^Boiiifl  of  thuir  countries*    otAveral  rttspondentB  vent %o  far  as  to  i^te  CAITB 
"abmoltitely  nccfl^asary"  for  euccfloa  of  the  specific  cooperative  research  pro- 

.Jects  vhich  their /group  vas  assembled,  to  discuss*^ 

:        %  ' 

With  regard  to  thej;echnical  facilities  for  CAJCTR*  hovever»  relatively  f^ 
of  the  Dod-U*8»  res{(ondflDts'  [2^%)  reported  having  dial-up  computer  terminals  . 
available  in  their  home  institutions*    Only  ^n  Indonesia  and  the  Philippines 
did  half  ot^  mote  of  the  national  delegation  members  report  havina^  ap<ieBS  to^ 
such  eqjaippentt*  '     *  *  / 

In  another  question*  the  respondent^  vere  asked  to  indicate  vhat  major 
obstacles  they  felt  migbt  arise  in  the/conditions  of  their  home  countries  or 
Institutions*  ^  Host  did  not  indicate  an/  Obstacles  at  all^  but  those  vho  did 
teD<iejl  to  mention  such  problems  as  the  following; 

o    Lack  of  n«f^essary  equipment*  <    '  ^  ^ 

o    Non^availability  of  digital  networks  in  their  country*  ajad  evidence 
that  the  available  voice-grade  lines  are  unusable  fQr  data  communica- 
^  tions*  * 


o    Lack  of  trained  personnel* 


o    Bureaucratic  institutional  constraints ^ , possibly  involving  problems 
of  government  permission* 

o    Budgetary  dif^Ticulties  related  to  foreign- Currency  problemfl*  with  the 
decisive  flactor  being  the  level  of  priority  placed  by  national 
governments  on  the  substantive  "team  research*^  activities  in  ques- 
tion* <  ^ 

These  results*  though  har^l^  conclusive^  do  suggest  that  thet^^ident  demand 
for  CAITR'can  be  met  only  part^lly  in,  the  near  tern*    This  vill  probably  have 
to  be  on  a  pilot-stud^basis\  linking  only  those  institutions  for  vhicfa  the, 
^  stated  prSviUss. either  do  not  exist  or  can  be  easily  remedied  (s*g*t 
^  acquiring  terminal  equipment ^  training  the  necessary  personnel «  and  perhaps 
obtaining  third-^party  funding  to  cover  network  costs)*    In  all  cases « 


•Sevoria  other  types  of  equipment  potential!^  useful  in  BW  infchmation 
exchange  projects  vere  reported  much  more  fWquently:,  Telex  or^ teletype 
(83)t).  photocopiers  (7916) /microfilm  roadora  j52KK  microfiche  readers  (Wl), 
movie  projectors  t92>)«  video-tape  equipment  (li61l)t  inp*house  computer  (^0]l)t 
access'  to  co0(puter  located  elsevhere  (6S)()«  and  diskette  attachment  for  coift- 
puter  (30%)^  f^ese  figures  are  all  for  non-U^S*  participants*' 
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govflrninent.approval.wHl.be  a  detarSining  factor»^^and 'this  in  turtf  niay=  well  ^ 
hinge  on  ^hfl  exact , substantive  content  of  thtf  proposed  CAITR  activities*  In 
tM  longer  term,  as  networks,  ejuipment i^  and  experienced  personnel  become  jnore 
wiMely  available,  tSie  limiting  factors, will  bejrimarily  political  and^'f^ftai)-  . 
ciiK  ■    '  ^         ^         .  ,  .  ^     '  ■ 

3ucjti  constraints,:  of 'cijurse,'  are,by  no  means  ujiique  to  t^ITR.^  On  ^h<f  con- 
trary, they  ^pply  to;inler"naVi6rial  scientific >ativiti*fi  of        klndia.  vff  ^ 
anything,  ve  may  expect  CAJCTR  to  reduce  the  ecoriomic^dif  f  iculties  *of  fnterha** 
tional  reaearclv  cooperation, because  its  costs  are  generally JJ^^^^'leas.  than  ^ 
those  of  any  other  mfi&ns  of  achieving  tlte  ^ame  commUni-cation  results  (3^-^31)  * 
If  (for.  instance  CAITR  is  used  to  permit  a  group  lix  , one -location  to  "attend*'  a  ^ 
cor|f^rence  or  workshop  which  is  physically  takliig  place  in  a  distant ^countiy, 
tli«j  cost  is  likely  to  tie  on  the  order  of  a  J*ew  hyhdred  dollars  ln4tead  of  5ev^ 
eral  thousand,  anS  as  the  size  of  the. group  of  "teleparticipapts"  tnt^reaaes, 
so  4o  th«  8avingS4    Of 'course,  some  arrang.eaent8  arje  necessary  ^or  the  payment 
of  ^.thoae  costs  which  are  unavoidable,  such  as  network  cfharges ,  chargep  for'the 
^uaej^^host  computers,  and  the  Cost  of  havir^g  one, or  more  rapjporteur^  attend', 
'Hhe'^^Iive  conference  in  order  to  jprepare  session  summaries  f6r  the  telepetrt^icl-^ 
pants  and  reiay  cpromenta  and  questioSa  to  dnd  from  them*    But  fontunatfely  such 
codta  are  usually  small  relative  to  the  Cost  of  aetiding  all  the  .telepai^^iT^i-  ' 
parity'  to  the  conference,  in  perapn4  ,    ,  -  ^  /  ^  - 


COHCLU^KtHS  AKD  RECOMMENDATIOHS 

1*  ' 


^1  On' b^lanci ,  it  seems  clear  that  modern  digital  tiele4ommunication^echnolo-^ 
gtes  do 'offer  Interesting^  prospects  for  improving  the  ^lows  of  scieritrif^c  and' 
techriitial  informaition  among  Pacif  ic^basin  countries.  .  This  is  sa  especia^y 
because  such  technologies  can  provide  for  both  formal  and  informal 'coiApninica- 
tlon,  of  many  kinde,  through  a  relatively  aimple^and  fnejxpenaiv'e  ^et  ^t^phyni^ 
cal  facilitles4    Numerous  details  of  organization,'  equi]pmejit  access,  ^and 
gpverni^ent/permissioq  will  have  ^  be  worked  out  on  .a/ckae'^by-case  biifiia,  \>ut 
the  benefits  of  improved  scientific  productivity  iay  w6|l  ^iJuatify  the  effort, 

'  ''At  present,  howeVer,  such  conclusions  are  largely  hypothetical,  and 
etailed  research  is  needed  to  clarify  the  true  prospects  of  CAITR  in  the-^ 
acific4  ^ For 'Instance,  it  would  beAiseful  to  have  a  fuller  understanding  ojf'  ; 
u^e  actuaL  and  perceived  needs  for  international  .team  research  getie rally ^wtiat 
Subject  areas  aVe  considered  most  Urgent  ahd  most  suitable  for  Joints  ipVestl*- 
gation,  what  countries  are  more  or  less  anxious  tfy  engage  In"  Cooperati;?e 
research  projects,  etc*    By  the  same  token ,' detailed  information  is  needed 
regarding  present  arid  planned  digital  networking  activities '  in  the  region^, 
especially  the  prospects  for  further  Extension  gf  existing  int^rnatipnal  njet- 
works  arid  for  interconnection  of  such  networks  with  the jnational  digital  net- 
works nov  under  develo^ent  or  consideration  in  several 'countriifes  in  th?  ;^ 
region^  (Australia,  Hojig  Kong,  India,  Indonesia,  .Japan,  theU.S.S^R^,  etojf. 
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^Assuming  that  such  investigations  will  confirm  both  the  need  for  and  the  '  \ 
technical  feaa^ibility  of  CAITR,  it  is  importaht  to  begin -informing  national 
policy  makers  about  its  potentia^^l , benefits  as  a  vay  of  multiplying  the  effec- 
tiveness of  their* nat^ional  scientific  commiihities.    In  particular,  groundvork 
must  be  laid  for  future  policy  decisions'^supportivfc  or  **t  least  tolerant  of- 
CAITR~for  instance,  ^cisionjpt  to  in8t^ll;a  netvorK  node,  provide  .Dpeclal 
scientific  tariffs  f6r  network  use,  etc.*    Close  cooperation  in  this  regard 
will  "be  needed  between  national  telocommunication  authorities  and  the  minis- 
tries  or  other  bodies  redponsibie  far  promoting^  the  nation's -ociwtific  and 
technical  activities*^  '  . 

Mo&t  importantly,  we  need  to  continue  experimenting  with  CAITR.-^  Such 
experiments,  if  carefully  planned  and  carried*out,  wHl  allow  us  ta  fest 
alternative  procedures  andtthus  Identify. those  which  are  most  effective;. to 
determine  whether  CAITR  is  indeed  co^it-l^nef icial  under  various  circumsiancen; 
and^if  it'  is,  tKen.  to  demonstrate  this  fact  to  the  scientists  and  policy  mak-^ 
ers  who  will  be  in  a  position  to  unft  and  support  such  capabilitien  ia  the     '  , 
future.  *  -j  * 
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THE  NEW  JERSEY  INSTITUTE  OF  TECHNOLOGY  ELECTRONIC  INFOBMAT^ION  ^CHANGE 
^    SYSTEM  (EIES),  WITH  SPECIAL  ATTENTION  TO  LEGITECH  AND  POLITECHS 


For  slightly  over  a  year  now,  jl  have  been  associated  with  the  EIES 
systea*    Many  factors  have  been  responsible  for  my  Interest  In  computer 
conferencing;  ^  my  present  Involvement  In  communlcatlons'plannlng,  my 
background  In  computer  engineerings  and  my  natural  curiosity*    It'  was 
my  thought  that  sharing  my  EIES  exp^rlences.j^lth  you -would"ll~lustrate  tfie 
potential  of  compul:er~conferenc£ng  as  a  communications  medium,  and  might 
stimulate  your-ldeas  on  additional  applications*  *  ^ 

EIES,  despite  Its  depth  of  experience.  Is  by  no  means  the  first  com-^ 
puter  conferencing  system*    It  may  not  even  be  the  best    although  It  has  a 
l&rge  and  devoted  clientele  who  might  be  willing ^to  debate  chat  point*  A 
number  of  conferencing  and/oC  messaging  systems  had  been  proposed,  designed,  ^ 
and  operated  before  EIES  came  along*    The  first  of  these,  or  certainly  among 
the  very  first,  was  a  system  designed  for  the  Office  of  Emergency  Prepared-^ 
nesfi  in  Washington*    It  was  khown  as  EMXSARI  ^an  acronym  for  Emergency  Man-^ 
agenfent  Information  System  and  Reference  Index)*    Incidentally,  two  people  ^ 
who  would  later  be  Involved  in*  the  design  pf  EIES  were  on  the  EHISAKI  staff: 
Hurray  Turoff  and  John  HcKendree*    Other  systems  of  a  similar  nature  bad 
b€&n  designed  and  used,  mostly  for  much  more  specialized  and  thus  more 
limited  applications*    However,  atj^e  time  that  EIES  w^s  proposed,  it  was  » 
still  a^  developing  field,  particularly  insofar  as  applications  were  concerned. 

In  th^^  summer  of  1975,  the  National  Science  Foun4atlon*s  Division  of 
Information  Science  awarded  a  grant  to  the  New  Jersey  Institute ^of  Technology 
for  the  design  and  implementation  of  a  computerized  coiiimunlcatlon  syst^em 
which  would  enable  groups  of  scientists  to  share  information  on  current 
research  activities  and^f Indlngs*    *Also  patt  of 'the  project  was  to  develop 
information  procedures  ^rivich  could  be  used  ±6.  assessing  the  Impact  use* 
fulness  of  this  form  of  communication*  ,  - 

System  design  specification's  were  developed  and  published  in  August  of 
1975,  after  a  thorough  review  of  other  systems  then  in  existence  and  evalu"  > 
atlon  of  their  characteristics*    New  features  especially  desirable  i^v 
scientific  user  groups  were  also  determined*    Actual  software  Im^lem&nta- 
tion  occupied  the  larger  paM  vf  T'year,  and  representied  Son^e  five  person- 
years  of  effort*    It  was  designed,  to  be  Implemented  as  a  dedicated  mini- 
computer operation;    mini,  to  keep  operational  costs  well  below  those  of 
current  commercial  tlme<*sharlng  systems;  aOd  d^dltated,  to  provide  the' 
needed  reliability  and  security  e:tpected  of  a  comm\inlcatlon  seinrlce* 

The  hardware  implementation  comprises  two  INTERDATA  7/32  minicomputers, 
connected  \cl4  separate  disk  controllers  to  a  disk  storage  system  with  a 
capacity  of  over  300  megabytes*    Actually,* only  one  of'the  computers  is 
utilized  for  the  operation  of  EIES;  the  secoi\jl^'ls  used  as  emeiTgency  backup 
in  case  problems ^develop  with 'the  other*    Meanwhile  it  is  used  for  other 
application^,  including  research  and  computer r science  educational  activities. 
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Besides  the^disk  storage^  the  niain  EXES  processor  has  around  a 
half  million  bytes  of  core  memory^  half  of  Which  can^be  shared  with  the 
second  processor*    There  are  currently  32  input-outpat  ports^  eight  of 
which  are  accessible  by  local  Newark  area  telephone  numbers^  and 
connected  to  the  TELENET  system*    The  hardware  is  modular*  and  can  be 
expanded  as  necessary  to  accomodate  up  to^AboutL.a.  thousand  users* 


The  system  entered  the  pilot  testing  phase  in  October  1976*    -It  had 
already  been  tied  into  the  TELENET  network  so  that  users  could  reach  the 
system  by  making  local  calls  in  most  of  the  major  urbaW  areas  of  the 
United  States*  '  I  - 


By  the^time  I  became  aware  of  EXES*  it  had  been  in  experimental  and 
operational  use  for  over  two  years*    A  number  of  special  features  had  bjeen 
added*  many  conferences  on  various  subjects  were  well  under  way*  and  the 
users  by  this  tipe  numbered  in  Jthe  hundreds*    A  special  system  of  sort- 
ware  designed  for  t)^  particulai;  needs  of  legislative  researchers*  and 
Intended  to  operate/ks  a  subsystem  within  EXES*  was  almost  completed  and 
was  to  go  on-line  wrtjiin  ajonth  after  X  joined  the  ranks  of  systeitf  users* 

X  was  introduced  to  EXES  rather  indirectly  through  a  linkage  group 
started  by  Robfert  Theobald*    Our  Department  had  produced  a  report  on 
communicaWons  early  in  1978*  and  X  bad  sent  copies  to  those  members  of 
the  Theobald  linkage  group  who  had  Indicated. specif ic  interests  in  commu- 
nications and  communications  planning*    Among  them  was  a  young  couple  who 
had  formed  their  own  consulting  firm  ift  the  general  field  of  computers* 
communications*  and  related  areas;    ?eter  and  Trudy  Johnson-Lenz *  in 
Oregon*    They  *5d  mentioned  EXES  briefly  in  their  data  sheet  and  in  cor- 
respondence* but  what  really  seized  my  attention  was  a  letter  from  one 
Chatlton- Price,^  in  Washington*  D*C**  who  had  heard  about  our  report  from 
Johnson-Lenz*    Xn  requesting  a  copy*^he  mentioned  EXES*  for  which  he  was 
a  User  Consultant*  and  wrote'more  about  it  than^  X  had  read  or  heard 
before*    X  asked- for  more  information;  Peter  and  Trudy  sent  some  material 
about  the  systgA*  and  X  ^requested  a  'copy*of  the  final  report  on  the  EXES 
development  project  from  Murray  Turoff^at  NJXT* 

Xn  June  1978  X  attended  a  conference  in  Washington*  D*C**  and  while 
X  was  there  Charlton  Price  was  kind 'enough  to  set  up  a  demonstration  of 
EXES  for  me*  using  his  portable  fermlnal-       his\home*    We  exchanged  mes- 
*  sages  with  Peter  aftd  Trudy  Johnson-Lenz*  Murray  Turoff *  Roxanne  Hiltz* 
and  Harry  Stevens*  among  others*    As  a  direct  result  of  this  demonstration* 
two  things  happened^    one*  X  was  thoi?&ughly  sold  on  computer  conferen^ng; 
and  tWo*  Harry  Stevens  mentioned  the  LEGXTECH^ software  being  written  by 
his  firm  under  another  NSF  grant*  which  wae^  shortly  to  be ,incprp6rated 
into  EXES*    He  also  mentioned  that  the  same  grant  would  be  able  to  pay 
for,  access  to  the  system  for  the  first  few  months  of  testing  to  enable 
legislative  researchers  and  resource  people  from  all  parts  oi  the  nation 
to  become  acquainted  with  the  system*  ^ 

As  soon  as  X  returned  to  Honolulu*  X  made  inquiries  of  the  Legislative 
Research  Bureau  and  others  who  might  be  interested  in  participation*  '  The 


LKB  was  already  deeply  involved  in  its  new  biltL* tracking  system  which  was 
to  be  inaugurated  in  the  SesBion»*and  felt  (understandably)  that  thts 

was  as  much  computer  in^iovation  as  its  staff  ^6'ould  handle  effectively  dur* 
ing  the  Session,    A  letter  firom_Harr;^^SteYena^then-^ugge8ted  thaT  perhaps  i 
_Ij?QUld  be--wllling-to~take' the"responsibility  for  at  least  representing 
Hawaii  in  LE6XTECH,    Since  X  wss  in  an  executive  department  rather  than 
in  a  Legislative  office*  X  would  be  considered  a  resource  person  instead 
of  a  legislative  researcher*  and  this  would  mot  preclude  the  Legislature 
itself  from  taking  an  active  role  when  it  felt  th^t  the  time  was,  appropriate 
So*  with  the  encourag€ftiient  of  iDy  Department*  X  agreed  to  do  niy  best  within 
the  limitations  of  available  time*  and  X  soon  received  my  EXES  instruction 
tnanual*  material  on/£EGXTECH*  and  my  access  number*  and  went  on-line  oiT^ 
November  20*  1978/  .  .  '  ' 

EXES  by  this  time  had  addend  a  number  of  advanced  features  since  its 
beginning*  and  had  become  an  extremely  versatile  system,.    There  were  already 
about  20  public  conferences*  open  to  anyone  on.  the  system*  plus  considerably 
more  private  conferences^  open  to  special^interest  groups  by  invitation  only 
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I  quickly  dificovei'ed  that  there  were,  many  more  features  in  the  system 
than  were  covered  by  the  instruction  manual;  these  are  picked  up  from  other 
users*  througti  od^line  inquiries*  thorough  an  index  to  explanations  also^ 
available  on*-line*  and  by  aif  on-line  newsletter  [Published  weekly*  covering 
everything  from  new  syj^^pn  features  to  spetial  conferences  and  anecdotes. 
There  are  many  shortcutsV which  can  save  a  great  deal  of  computer  time. 
There  are  lists  of  abbreviations  whcih  dan  be  put  together  in  various  com* 
binations  to  formulate  one^s  own  instruction  set;  ^  If  one  is  faced  with  a 
.strange  or  itaffling  situation*  there  are  many  on-line  explanations  avail^ 
able^y  entering  a  question  mark  followed  by  the  *title  of  whatever  opera-^ 
tion  one  needs  explained,    Uhen  the  system  asks  you  a  question*  £f  you 
don^t  understand  what  is  meant*  just  type  a  question  mark  ^nd  a  carriage 
return,    Xf  the  resulting  answer  Is  still  not  clear  enough*  a  double  ques-  ' 
tion  mark  will  ptoduc^^  more  detailed  explanation,    'And  £f  this  is  not  ^ 
satisfactory*  a  triple  question  mark  followed  by  a  one-line  inquiry  will 
be  routed  directly  to  th6  EXES  console  operator  for  a  personal  answer  or 
for  referral  to  a  Us^r  Consultant^  in  either  case*  a  reply  will  be  forth-^ 
coming  usually  within  minutes,  / 

^Among  the  regular  features  of  EXES  are  messages*  conferences*  note- 
bodks^  the  EX^S  directory*  and  on-line  explanations,-  Hessages  may  be 
com^sed  and  sent  to  one  or  more  individuals, or.  (o  selected  groups  (numbered 
'groups  in  the  system  are  people -who  have  a  common  interest  . or  who  ar^  memr 
bers  of  a  conference  bearing  the  same  number  as  the  group),    Xf  a  ilEessage 
is  sent  to  more  than  one  individual*  the  names  of  the  addressees  may  be' 
indicated  or  not*  as  the  sender  chooses  (equivalent  to  indicating  or  not 
indicating  carbon  copy  recipients  in  a  letter).    All  EXES  messages  are 
the  equivaiient  of  certified  mail  with  return  receipt:    the.dender  is  alyays 
notified  when  a  message  has  been  receive^  by  an  addressee, 

X  '  There  is*no  provision  in  EXES  for  true  real-time  intetchange*  ad  there 
is  in  PLATO*^or  example.    This  can  be  done  only  i£  all  terminals  are  Screen 
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display  terminals,  in  whictylihe  screen  can  be  'divided  into  segments  in  each 
o^jftiicb.-a-dif f er^Ott  person  can  be  typing  re^rks*    £IE5  is  designed  to 
support  virtually  any  teriSLnal  capable  of  300  baud  operation,  and  a  great 
many  terminals  on  the  system  are  printing  types*    Hence,  real-time  interact 
tion^was  not  included  as  a  system  future*    the  nearest  one  can  comer  to     -  - 
it  on  EIES  is  in  the  LIHK  mode,  in^ich  those  LINKlng  may  type  one* line  - 
messages  which  %rlli  be  seen  by  everyone  else  in  the  LINK,  and  which  *will  . 
print^out  at  the  first  available  opportunity*  ^  v  ' 


In  the  EIES  messaging*  pi^oc^dure,  a  message  is  composed  in  a  scratchpad 
area,  the  user  being  given  a  prompt  at  the  beginning  of  each  line*  When 
the  uset  signals  t^e  system  that  the  message  is  eomplete>  the  system  gives 
additional  prompts  to  detemtine  the  name  or  nMpibcr  of '  the  personlCs)  or 
group(s)  to  whom  it  is  to  be  sent>  the  number  of  an  dssociate^  message  (such 
as  one  to  which  this  is  a  Veply) ;  and  *key  words  or  phrases*  indiMBng  the' 
subject  of  the  message  and  by  which  it  may  be  retrieved  by  a  k^rord  search. 
^ii^  message  is4;jt^n~p laced  in  the  queue  of^mes^ages  waiting  for/each  addres- 
see.   Que  is  notTlTied  of  waiting  messages  ^pon  sign-on,  sign*-ofl,  and  uponV 
returning  to  the  ^ITIAL  CHOICE  point  from  elsewhere  in  the  system,  and  one 
may  <^hoo£re  to  accept  them  at  that  time  or  to  defer  them  until  later* 

Conferences  are  simply  "storages  areas  within  the  system  where  special 
messages  knoyn^^as  conference  comments  are  stored,'  very  much  as  messages'  are> 
but  vlth  two  difference*    Do  addressees  n^^d  be  specified>  for  comments  are 
fiutomatically  made  available  to.  each  me}itber\of  k  conference*    And  the  con- 
ference comments  al^  not  filed  %rlth  messages,  but  are  delivered  only  if 
one  chooses  to  enter^that  specific  conference*    Conference  comments  are 
usually  inter<:oime<^'ted  in  a  continuous  flow,  interacting  with  previous^'       ,  ^ 
comments  inserted  by  others,  offering  arguments  and  discussion  very  mudh 
as  personal  comments^do  in  a  live  conference  such  as  this  one*    There  mre 
many  confereoees- currently  going  on  in  KJ£S^*9n  a  ^reat  many  subjects* 

.^blic  cQn^rences  iitclude  such  subjects  as  Information  Science,  EIES 
Problems*  and  Suggestions,  Ejcplanations^  Terminals,  Hobby  Microcomputers, 
and  even  one  entitled  Practice,  in  which  those  who^  wish  may  try^  tHeir  hand 
at ''the  fine  art  of  computer  conferencing*    There  are  private  conferetic^s 
'  in  all  sorts  of  Subject  areas;  some  in  which  I  am  or  have  been ' involved 

*  are  Nebiorks,'  Linkage  (moderated  by^  Bob  Theobald}^  LE6ITECU  Issues* and 
Resources,  roLITECUS  Software  Design^and  roLITECHS  Facilitarors*    I'm  told  ^ 
that  there  is  a  conference  on  The  Future  of  Libraries,  and  there-  is* a  very 
active  one  on  fliazardous  Wastes**  ^  As'  Jim  Datot's'  paper  mentions,  theYe  are 
also  conferences ^on  several  aspects  of  Futures  studies*  "  «  - 

Notebooks  are  additional  storage  areas  which  may  or 'may  no^  be  assb-  ^ 
ciated  with  a  -conference;  if  so,  they  are  likely  to  contain  i^nformation 
related  to  the  conference^  but  not  so  directfy^connected  Vlth  the  flow  ot 
continuity  of  the  conJ^erence  to  be  appropriate  as  a  conference  comment* 
Both  conference  notebooks  ^and  personal  notebooks  a,re  often  used  as  places 
in  which  materia^  may  be  co-^authored  by  more  than  one  writer,  with  editing, 
conmkents,  and  suggestions  entered  in  the  not^book^by  each  writet* 
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Each  person  who  becomes  a  user  of  BIES  is  encouraged  to  enter  relevant 
information  about  himself /herself  into  the  EIES  D^^ecfory  as  one  of  his/her 
first  acts  after ^becoming  sufficiently  familiar  with         system*    The  EIES> 
Directory  is  a  valuable  source  of  infonnationi  affld  may  be  searched  in  several' 
ways  besides  simply  asking  for  Directory  datay^  a  specified  name  or  number* 
A  search  may  be  done  for  those  indicating  certain  fields  of ^Interest  or  ' 
eX)>ertise|  those  whose  addresses  are  within/specified  ZIP  codes^  cities^ 
or  states,  those  who  were  active  on  the  system  at  a  ^iyren  time  or  <}atJe, 
members  of  a  particular  group  or  conferencje,  or  even  those  whose  names, 
contain  a  certain  combination  of  letters  fin  case  you  aren't  sure  of  the 
proper  spelling)*  / 

On-line  explanations  have  already  been  mentioned  in^passi^g*  Besides 
the  ability  to  get  more  information  by  entering  question  marks,  ther^  are  . 
other  explanations  available  by  requesting  them*    One  may  receive^ about 
30  pages  of  description  of  the  POLITECHS  software  (which  1  shall  cover  much 
more  briefly  here)  by  typing  **?POLITECHS,"  for  example*    Or  one  may  request 
an  index  of  on*lin^  explanations  by  ^typing  +EINBEX,  then  request  any  items 
o£  interest  b^pfaiy^ing  out  the  appropriate  portions  of  Conference  1007* 

'The  system  design  includes  extensive  capability* for  text  and  document 
editing^  both  in  the  process  of  com[H$sing  and  afterward*^  Errors'^^may  be 
corrected  in  various^ways,  deendinttjfon  how  and  where  they  occur  and  when 
they  are  discovered*    There  are/bot^direct  and  indirect  editing  commands^ 
which  enable  bne  to  compose^*  coautho^  edit^  and  produce  messages^  conference 
comments^  papers  for  publication^  or  other ^written  material  in  ^  very  profes^ 
sional  manner*    These  commands  provide  formatting,  setting  of  margins,  ceri-  • 
' tejing  titles ,  automatic  indentation  of  paragraphs,  creating  tables,  inserting 
blank  lines  beween  paragraphs  or  where^ver  desired,  and  much  more*    By  the  use  of 
appropriate  commands  one  may  Insert  a- message  one  has  "written  or  received  into 
a  conference,  comment  or  vice  versa,  move  material  from  one's  scratchpad  into  a 
temporary  storage  area  and  later  bring  it  back,  or  do  almost  anything  that  can 
be  done  with  a  typical  wo rd|f processing  system*  ^  . 

EIES  contains  certain  specialized'^subd^stems  designed  for  spetif fc  appli* 
cations  and  accessible  to  designated  user  groups*    Probably  the  most  complex 
o^  these  are  LECITECH  and  POLITECHS*    Since  I  have  been  closely  associated 
with  both  of  these,  most  ^f  the  remainder  of  this  paper  will  describe  them 
and  deal  with  our  experiences  with  them  thus  far* 

^  * 

LEbXTECH,  as  I  mentioned  earlietH^  is  a  system  designed  tq  allow  legis* 
lative  researchers,*  especially  those  dealing  with  scientific  aild  technical 
subjects,  to  exchange  information'with  their  counterparts  in  other  states* 
Jt  contains  four  features  of  particular  interest:  ^  y 

1)    Computer-assisted  entr^  of  inquiries  and  responses  ^n  con-^  ^\ 
formity  with  a  format  already  in  use  by  a  number  of  pai;tici* 
pating  legislative  research  offices* 
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2)  The  opportunity  to  select  and  receive  background  Infor-  % 
matlQA,  responses,  and  leads  for  those  Inquiries  which 
each  participant  finds  of  Interest*  "    '  j 

3)  .  An  automated  facility  for  keeping  Inquiries  and  t:helr 

related  responses  together,  regardless  of  the  dates  and 
/        times  spch  Items  are  entered>  ~  '  * 

4)  .Complete  record-keeping,  on  every  member's  participation,  * 

Including  not  only  th^  function  of  kef^plnlg  .each  member 
^  up  to  dB^e-'on  new  Inquiries  and  selected  responses^  but 
also  statistics  on  member  activity  for  systalD  evaluation*. 

*^     *      '  \ 
X^ITECH  ha&  been  of  ^'great  value  to  many  legislative  researchers  In  the 
participating  states  as  they  go  about  tihelr  work  of  gathering  Information  to 
be  used  In  preparing  legislation  or  establishing  policies*    Here  Is  one  quick 
example  frbm  our  own  experience:    the  Research  and  Economic  Maly^ls  Division 
of  our  pepartment  was  ^Iven  an  asslgnmetit  by  the  LeglsJ-aturs  to  <io  a  study  of 
possible^  economic  Impacts  of  a  bill*  theti  being  considered,  which  would  man* 
'date  that  beverages  be  marketed  In  returnable  bottles  oir  In' cans  which  would 
not  have  a  detachable  pull  tab*    We  Inserted  an  Inquiry  In  LEGITECH  asking, 
for  any  Information  on  this  subject  fro4  other  states,  particularly  those 
who  had' enacted  similar  laws*    Within  a  jvery  few  day^  we  had  eight  responses 
from  seven  states,  providing  Information'  which  was  very  valuable  to  the  study. 

In  the  approximately  eight  months  of  our  activity  in  LEGITECH,  we  * 
entered  slK  Inquiries  and  27  responses  tp  inquiries  made  by  other  states 
on  subjects  with  which  Hawaii  was  sufficiently  familiar  to  have  answers 
to  share*  ^  !  ^ 

At  one  point,  following  the  suggestion  of  the  LEGITECH  staff,  I  shared 
^my  EIBS  account  with  a  memVer  of  Hawaii'^  House  of  Representatives  and  hi,s 
research  assistant  to  give  them  experience  with  LEGITECH*    The  hope  was 
that  my  LEGITECH  activities  would  be  assiWed  by  the  Legislature  Itself  or  by 
one  of  its  offices  such  as  tije  Legislative  Research  Bureau*    The  Represen- 
tative was  highly  enthusiastic  about  the|system  and  its  possibilities,  but 
unfortunately,  the  grant  whichi  had  been  supporting  our  participation  began 
to  run  low  on  funds,  and  those  of  us  Who  had  been  merely. resource  persons 
Instead  of  actual  legislative  participants  ha4^  to  begin  paying  our  own  way. 
At  that  point  I  was  obliged  tp  end,  reluctantly,  the  account  sharing,  since 
my  own  continued  participation,  beginning  OctoDer  1,  would  either  depend 
on  the  availability  of 'funds  from  other  ^ources  or  on  my  own  efforts  as  a 
t«ehnlcal  writer  for  the  system*    I  had  ^Iready  done  some*wrltlng  for  Par- 
ticipation Systems,  the  contractor  for  the  LEGITECH  software,  and  they  were 
willing  xo  grant  me  access  time  ot^a  trl^l  basis  in  e^xchange  for  DoyWriting 
instructional^  material  for  a  new  set  of  ^software  which  would  ultlmtely 
supersede  the  original  LEGITECH  program./ 

The  new  system  is  called  POLITECHS/ (pun  strictly  Intended)  and* .is  much 
more  inclusive  and  offers  greater  flexibility  of  use  than  LEGITECH*  To 
begin  with,^the  design  is  based  on  expedience  g^ned  from^he  first  year 


of  LEGITECE's  operation*    It  eliminatfts  certain  shortcomings  of  LEGITECH^ 
and  g^ves  participants  a  wider  range  of  ciioices  both  as  to  subj€^ct  matter  . 
and  as  to  how  they*  prefer  to  receivfLi^nd  enter  inquiries  and  responses*  '/X 

\  POLITECHS»  as  the  name  iiitplies»  cavers  many  technical  fields*    It  is 

\   divided  into  separate  areas  of  interest  called  exchange#»  of  which  the  new  - 
I  LEGITECE  is  one*    LEGITECH  will  Continue  ^to  deal  with  prbblsos  encountered 
1  by  legislatures  and  legislative  researchers*    Another^  actu^'ly.the  first 
\  POLITECES  exchange  to  go  on-'line^  is  PUBLICXECE:  it  lis  deiftoted  to  the  infor-*. 
Imation  needs  of  citizens'  associations^  civic  g^oup^^  and  the  like*  There 
jwill  be  UltlAllTECH  for  exchange  of  information  on  ur4mn  ahcf  suburban  concerns; 
1e^CUT£CH»  tailored  to  the  needs  of  Governors'^and  Mayors'  offites  and 'their  - 
lexecutive-brancb  departments;  ENER6YTEGH»  ai^  jplrobably  others  later^  which* 
Will  serve  the  needs  of  various  groups  for  info^ation  on  single  subjects    ; . ' 
which  are  of  sufficient  importance  to  have  separate  exchanges  on  POLITECHS* 
new  software  permits  the  easy  addition  of  exchanges^as  needs  arise* 

In  examining  our  experiences  with  LEGITECE  in  retrospect^  it  is  now  easy 
to  see  that  its  limitations  and-  shortcomings  had  to  be  discovered  by  experi* 
ence;  ten  could  have  been  anticipated*    dne  example  £p  the  ''Selection*^  feature 
After  each  new  inquiry  was  delivered  to  each  us^er»  the  user  was  asked  if  s/he 
wlslied  to  Select  it  to  receive  background  information  and  responses,  which 
would  be  entered*    A  negative  ^eply  would  take  the  user  pn  to  the  next  waiting 
item;  an  affirmative  reply  would  add  that  inquiry  to  the  user's^^ist  of 
Selections;  background  information  on  the  inquiry  woi^ld  be  give^  i^m^iately^ 
followed  by  any  responses  Which  might  already  have  be^n  entered*  Future 
responses  to  that  inquiry  would  be  added  to  the  user'^  list  o£  waiting  items 
aa  they  were  entered*    The  first  limitation  of  this  system/wa^  that  in  order 
enter  a  response  to  a  given  inqulryi^  there  was  the  requirement  that  the 
inquiry  must  be  on  the  re^spondent's  list.of  selections*    *The  theory  was  that 
one  would  need  the  background  informatioa  in  making  an  appropriate  response* 
In  practice;  however^  there  were  many  inquiries  which  wer^'  sufficiently  '  • 
clear  adU  complete  that  additional  background  was  not  really  necessary* 

1   A  second  limitation  was  that  no 'more  than  28  inquiries  could  be- on  any" 
user's  list  of  Selections*  This  was  not  foreseen  as  a  problem;  a  us^r  could 
cheeky  over  his  list  of  ^Selections  from  time  to  time  and  delete^olde^^  ii^quiries 
from  the  list  td  stay  within'the  limit  as  well  as  to  4nake  the  lis^  more^^m^age 
able**  But  this  need  was  not  mentioned  In  any  of  the  origitial  LEGITECH  ipstruc 
tionSy  Vnd  \there  were  many;users        simply  didn't  know  wbaif  to  do  wi)en  their 
Selection  list  was  full*    Some^  assuming  that  this  effectively  precluded 
their  furtfjier  activity  in  LEGXT£CH»  resorted  to  using  the  regular  EIES  message 
channels  in  lieu  of  LEGITECE  responses  and  inquiries *i  Others  became  dis- 
coutage'cl  wit^  the-  increasingly  long  visits' fqr  new  items  as  their  Selection 
list  ^rew»  and  virtually  abandoned  the  ^ystem* 

Sow  of  us  urged  that  reminders  be  put  into  the  system  from  time  to 
_l«e  suggesting  that  users  .purge  their  Selection  lists»  and  exj^laining  how 
to  do  so*  «vent^-when  FOtlTECHS  was  designed^  it^ was  .decided'^at 

these  two  limitation^  should  "be  eliminated  as  inherent  parts  ol^tbe  soft"- 


jtfare*    The  monitor  of^ahy  exchange  has  the  options  of  setting  a  limit  on 
th^  number  of  Selections ^and/or  ot  requiring  Selection  of  an  inquiry  topic 
for^ entry  of  responses,  if  these  options  ar^  deemed  necessary*    But  they 
are^no  longer  built-in  limitation^       "  * 

Another  LEGITECHS  characteristic  eliminated  from  the  POLITECHS  design 
the  provision  for  background  information  as  part  of  jthe  inquiry  format* 
)fott,  i^l  additional  background  is  needed,  the  t/riter  of  the  inquiry  topic  - 
enters  it  as  the  first  response  to  that  topic*  ■ 

The  separate  category  of  leads  was  also  eliminated*    In  LEGITECH,  if  one 
responded  to  an  inquiry  by  citing, a  book  or  other  publication  or  gave  a  refer 
ral  to  a  government  agency  or  other  Source  of  ^further  information,  jthis  was 
supposed  to  be  entered  as  a  "lead***    The  format  for  entering  leads  was  so 
complex  that  most  respondents  preferred  to  enter  such  material  as  an  ordinary 
response*    Since  it  was  actually  a  response  in  fact  if  not  in  nomenclature,  , 
there  seemed  to  be  no  urgent  need  for  the  separate  designation,  aiyl  so  leads 
were  dropped*        ^  ^  ,  ■ 

POLITECHS  offers  several  levels  of  participation*    In  LEGIXECH,  everyone 
except  the  system  designers  had  the  same  privileges  and  limitations,  even  ^ 
though  lliere  were  vide  differences  in  the  u&e3  of  LEGITECH  by  different  ^ 
participants*    There  were  those  wiSo  were  on-line  daily,  and  who  conscien- ' 
tiously  researched  and  entered  responses  to  others'  inquiries*    And. there 
were  thoffe  at  the  other  extreme  yho  might  not  check  into  the  system  for> 
weeks  at  a  time*    POLITECHS  stakes  these  differing  patterns  into  account 
and  provides  seven  categories  of  access  levels;  others  may  be  added  as^ 
needed*    Each  higher  classification  provides  all  the  privileges  of  those 
lower  than  itself*    The  litest,  READ-ONLY,  carrieaL  the  privilege  of , reading 
any  or  all  public  topics,  but  no  ability  to  enter  responses  or  "raise  n^w 
topics*.  RESPOND-OKLY  access  permits  reading  of  all  public  material?,  and 
adds  the  privilege  of  entering  responses  to  the  ii^quiries  of, others* 
REGULAR  access  adds  to  this  the  ability  to  raise-new  topics  as  well,  and 
to  be  the  writer  or.  recipient  of  private  topics  (i*e*,  thosje  **addressed*' 
only  to  specific  Individuals  or  groups)*  *Then  come  the  supercategories: 
EDITOR  access  adds  tfie  ability  to  delete,  change,  or  add  keywords  fot 
search  purposes,  correct  misspellings,  and  the  like*    GATEKEEPER  access 
enables  one  to  add  members  to  or  delete  them  from  the  ex)[:hange,  assign 
access  levels,  etc*    A  MONITOR  has  access  to  all  material  in  the  exchange, 
including  tHose  topics' designated  as  private,  can  edit,  delete  or  modify 
any  item,  and, can  establish  of  modify  certain  optiofis  such  as  a  fixed  key* 
word  list  or  thesaurus,  limitations  on  the  number  of  topics  members  may 
have  in  their  Selection  lis^^,  and  others*    The^'Kighest  level  is  that*of 
IHFLQMEHTOR;  this  is  limited  to  the  system  designers  and  developers  who 
must  have  access  to  the  software  itself  to  .add  new  features, ^correct  system 
malfunctions,  and  the  like*  \'  * 

The  user  of  POLITECHS  has  much  greater  freedom  of  choice  in  receiving 
new  items  lhan  was  Available  in  LEGITECH*    When  Pne' entered  LEGITECH,  one 
Was  told  to  wait  \^le  pending  items  w&re^found*    Then  ensued  a  longr  pause. 


3A-37 


after  whlctv  the  number  of  vaiting  items  vas  given  and ^the  user  asked  if' 
s/he  wished  tp  receive  them*    Only  a  yes  or  no  vas  acceptable;  there  vad 
no  option  tO'^T^eive  titles  only,  to  scan  nev  inquiries  without  being 
asked  if  one  wwhed  t^  Select  each  one,  or  to  receive  Vaiting  responses 
vithout  new  inquiries  or  vice  versa*    One  could  not  get'batch  delivery  of  ^ 
all  waiting  items  without  the  long  pause  for  the  system  to  count  them 
first*    All  these  are  options  in  the  FOLITECHS  software*    At  the  cost 
of  requiring  perhaps  a  little  longer  to  learn  the  system  and  its  many 
options,  it  offers  f  great  deal  more  adaptability  to  differing  needs  and 
preferences* 

There  is  one  small  exf>eriement  which  I  would  like  to  mention,  ^n' 
which  EXES  was  used  as  an  ii^terisland  conferencing/communication  meditim. 
This  involved  our  Department's  Center  for  Science  Policy  and  Technology  \^ 
Assessi&ent  (C3PTA)  and  a  statewide  Committee  on  Energy  Self-Suf f iciency'. 

The  larger  Committee  includes  several  members  on  each  of  the  major 
Islands,  bujt  when  the  statewide  Committee  meets,  it  is^  usually  attended  by 
only  one  representative  f ropi  each  Island  plus  all  or  most  of  the  members 
from  the  Island  on  which^It  meets*  ^ In  August  t979  the  Committee  wa^  slated 
to  meet  on  the  Island  of  Oahu,  hosted  by  Dr*  Eugene  Grabbe  of  the  CSPTA*  It 
occurred  to  Dr*  Grabbe' that  an  interesting  demonstration  of  computer  confer- 
encing capabilities  could  be  made  in  connection  with  the  August  meeting. 
At  Such  meetings,  considerable  time  is  usually  needed  for  presentation  of 
reports  from  the  various  Islands  and  discussion  of  those' reports  before 
taking  up  other  business*    It  was  Gene  G?:abbe's  thought  that  an.  EIES  .con-* 
ference  could  be  set  up,  arrangements  made  to  provide  terminals  on  at  least 
each  major  Island  where  dial-up  terminal  facilities  were  not  already  avail- 
able, and  Che  individual  Island  reports  entered  into  the  system  as. conference 
comments' before  the  meeting*    As  these  were^read  by  various  members  of  the 
Island  commljttees  and  the^scatewlde  Committee,  comments  could  be  entered  and 
some  discussion  could  take  plac^ejria  EIES  before  the  actual  meeting*  The 
demonstration  was  not  intended  to  take  the  place  of  the  meeting,  but  ideally, 
besides  showing  what  computer  conf^encing  could  do,  it  could  save  time  at 
the  meeting,  stimulate  additional  interest  and  more  meaningful  dlscussi(^n, 
and  might  well  be  a  pfedbrspr  t^o  the  use  of  computer  conferencing,  a't  first 
a^  enhancement  of  such  meetings  and,  eventually,  as  substitutes  for  at  ^ 
least  some  meetings,  with  attendant  savings ^in  time  and  travel  costs* 

I' shall  only  report  here  that  we  di4  set  up  the^ demonstration,  which 
involved,  among  other  things,  writing  a'  set  of  simplified  instructions  for 
using  the  system,  borri3wing  or  renting  terminals,  and  delivering  them  to  four  ^ 
of  the  Neighbour  Islands*    The  EIES  management  and  staff  were  most  gracious  in 
setting  up  the  i^cessary  accounts,  assigtiing  a  conference  number,  suggesting 
a  User  Consultant,  and  other  details*    The  time  frame  in^which  all  this  was 
done  was  quite  unrealistic;  but  many  Qf  us  in  government  are  accustomed  to* 
such  tilings*    The  experiment  was  not  entirely  free  of  flaws,  and  demonstrated 
Murphy's  Law  as  well  as  computer  conferencing*    But  we  did  learn  much  from 
the  experiment,  and,  as  we  had  dipped,  it  stimulated  a  considerable  amount ^ 
of  interest  and  discussion  at  the  August  Committee  meeting* 
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'  We  hope  to  do  similar  experiments  In  future^  a7  time  and ^resources 
permit^  and  I  believe  that  even  this  week-long  demonstration  conference 
showed  that  the  medium  has  a  great  many  possibilities  for  enhani:ing  Inter- 
Island  communication  within  HaWall^, besides  Its  almo&t^llmltless  potential 
for  quickly  and  Inexpensively  sharing  Ideas  and  ^perlen^s^s  ^^^^  people. 
In  othet^states  and  even  other  nations,'*  ^ 


In  summary,  .1  should  like  to         that  working  with  EIES  and  learning 
something  of  lts:man]^  capabilities  and  subsystems^  has^  been  a  most  interest-^ 
Ing  experience, during  the  past  year-andra-quarter*    I'do  not  know  of  any 
otlier  .system  which  can  match  Its  versatility  ^nd  ease  of  operation  at 
comparable  costs^  though  I  ant  eager  to  learn  of  any*  ^It  has  been-the 
source  of  much  timely  Informatlion  for  the  Department  of  Planning  and  Eco- 
nomic development  and  for  me  personally:    informatlonr  vhich  could  possibly 
have  been  obtained  through  other  channels,  b^t  mu^h  more ^slowl^^ and  labori-  ' 
ously  i#-.4t  all,    Tim  number  and  -variety  of-  people' on  j^ES  virtually  ensures 
that  one  jcaa  find  expertise  there  to  assist  with  almost  any  information 
problem^,  -  ,  ^  .      |  *   ^    .  ' 

J      -  *  J* 
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"Jt  may  be  that  the  old  astrologers 'had '€he  truth  exactly^ 
reversed  uften  they^ believed  that  the  stars  controlled  the 
^  destinies  of  27je  time  my  aome  when  men  aontrol  the  ^  ^  . 

-  destinies  of  stars*  "  ^ 

*    ^  ^  -  —Ari^ur  C*  Clarke  ^ 

Abstract 

The  process  of  International  technology  transfer  Is^  defined  and  described 
frqpL  an  economics  point  of  view,  with  emphasis  on  costs  J  The  role  of 'technology 
transfer  In  economic  development  Is  discussed^  Including  Its  impact  on  social 
values  and  the  question  of    appropriate**  technology  for^developlng  countries* 
Examples*^  are  provided  frpm  communltations  technology,  particularly  In  the 
areas  of  telecommunications  and  sa4:elllte  coimmmlcatlons* 


Coqammlcatlon  has  been  aptly  described  ^^f^  process  which  is  fundamental 
to  the  development  of  human 'society.^   The  ^^acceleration  of  history"  during 
and  after  the  Industrial  Revolat^ion  waa-slmultaneljusly  Induced  by  widening 
transportation  and  comDunlcatlon  networks*    After  the  Second  World  War»  copmi- 
nlcatlon*^^ technology  advanced  so  rapidly  that  mobilization  of  the  periphery 
spreaii  from  Europe  and  the  United  States  to  countries  n^riy  emancipated  frdm^ 
colonial  rule  and  seeking  economic  develoiynent*^   The  economic  growth  of^ 
nations  came  to  be  In^trlcaffly  linked  to  the  international  transfer  of,  pro-  -  ^ 
ductlon  tectmology  as  well  as  coimnunlcatjfon  technology*    Transmission  and 
absorptlbn  of  the  latter  was  dynamic  aod  unlimited  by  natibhal  boundaries* 
A  veritable  '^communication  j»plosion'*  led  to. a  scramble  for  the  latest  tech- 
nologies to  such  a  degree  that  UNESCO  was  able  to  set  up  an  approocimate  COMM- 
INDEX  relating  communication  growth  to  development* 

The  HacBrld^  Commission  In  its  Interim  Report  1978  decl^r^s  that  communica- 
tion systems  are  linked  to  economic  systems^  ^nst  as  communii!itlon,developm^t 
is  linked  to  national  development,  and  that  conounication  la  rapidly  1>ecomln^  a 
fourth  sector  of  the  econonij^'^  employing  more  people  and^maklng  a  larger  contri- 
biltion  to^^KP  than  any  other  sector^  The  ^Vpmmunication  revolution**,  has  -been 
endangered  by  dynamic  changes  in  technology  ,\Aich  make  its  transfer  o^  $reat 
consequence  to  developing  countries*  ~  ^ 

I*    The  Historical  Evolution  of  the  Concept  of  Technology  Transfer  in  Economic 
Theory^  7^.        <    .    -  .  . 

Techno^£ical  change  and  institutional  change  have  been  treat^d^by  ecqfno- 
mists^  as  exogenous  ta  the  economic  system*.^  Uodem  economic  growth  ^t^eory  has 
preferred  to  apply  dtnu^arative' statics  to  the  examination  of  .steady  growth 


\ 


states*    The  focus  has  been  on  resource  utilization'and  Improved  measures  for 
generating  savings  and  itlvesbnent.    Xt  is  only  very  recently  that  technology 
has  been  treated  as  endogenous  to 'the  developttt^t  process.    Innovation  in  tech- 
nology came  to  be^  recognized  in  the  sixties  as  the  engine  of  growth  Within  the 
teleological 'framework  of  maximizing  per  capita  consumptibn  of  essential  com^ 
modities  and  services.    In  this  wi9er  penumbra  of  technological  innovation  and 
its  diffusion  through  transfer,  the  relationship  between  communication!  tech- 
nology and  economic  development  came  to  be  del^^tedT   The  demand  for  communica- 
tion services  is.$  function  of  economic  variables  such  as  income,  population'; 
price  and  infrastructure  of  a  country.    Business,  indystry,  and  government  are 
depenclent  upon  Improved  coimnunications  which  generate  higher  Incomes  for  these 
sectors,  which  in  turn  generate  further  demand  'for  communication.^    ^  1 

^t  is  imffortaitt  to  bear  in  mind  that  the  viability  of  a  given  technology 
will  depend  on  the  economic  environment  intcf  which  it  is  introduced*  Technology 
transfer. as  ilf^has  evolved  through  eeoniomic  history  requires  for  its  assessment 
a  frame  9f  reference.    Technology  transfer  f<jr  what?    Benefits  for  whom?.  Who 
bears  the  economic  and  social  costs  of  the  transfer?^    These  are  issues  that 
require  assessment  both  in  quantitative  and  qualitative  terms.    Conventional  * 
GNP  indicators  are  no  longer  useful  in  a  real  woi:ld  situation. 

.Empirical  application  of  technology  transfer  establishes  the  f^act  that  a  ' 
JcQowledge  of  local  conditions  and  the  willingness  of  the  recipients  to^entertain 
the  flow  of  technology  are  cr^icial  to  a  successful  trans'fer*    The  concept  has 
undergone  considerable  change  in  the  acknowledgment  that  technology  transfer 
should  Jbg  designed  to  help  developing  countries  acquire  and ^bu lid  their  own 
sjt ills  and  generate  their  own  innovations  from -within.    While  technology  for 
development  can  be  all  [i^ervasive  and  applicable  to  all  sectors,  soqial  control 
of  the  transfer  is  essential  if  scarce  resources  are  to  be  effectively  utilized* 
When  technology  transfer  is  resorted  to  as  an  unlimited'  and  unregulated  strategy 
of  modernization,  the^consequmces  may  worsen  the  skewed  distribution  o'f  income 
that  prevails  in  developin^^rountries*  ^  .  '  ^ 

II,  ^  Does  Transfer  of  technology  Induce  Change? 

It  is  anticipated  that  technology  transfer* will  Help  developing  countries 
to  leapfrog  into  the  pos,C-industrial  society,  but  the  question  remains  .whether 
"technology  transfer  by  itself  can*  force  the  pdce'  of  social  change.  Selective 
transfer  of  appropriate  technology  such  as ^development  support  communication  is 
closely  related  to  the  n^W^^basic  needs  approach  to  development*    Undet^  such  a 
strategy  the  chances' of  relating  technology  transfer  to  social  justice  are 
greater  because  priorities  have  to  be  ascribed  witniif  limited  domestic  nnd  for- 
eign exchange  resources.  .  * 

Transfer  of^ technology  induces  social  chtoge  to  the  extjfint  that  the  oppor- 
tunity cost  of  cat>ifal  Is  not  £00  high.    The  SITE  exp^lmerit  In  India  is  an  out- 
standing example  of  adapting -satellite  tec1inology"to^raditional  village  gather- 
ings and  community'group'dlscussions.'  Users  of  interactive  communication  * 
technology  have  to  be  conscioiis  of  the  costs  of  not  only  hardware  and  software 
but  of  **people  ^are,**  which  is  the  component  of  h^man  reaction  to.  messages  and 
their  content.  "  '       '  * 
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Third  World  countries  are  aware  of  the  social  system  parameters 'within  ^ 
whii;h  technology  is  required  to  operate.    Therefore  a  development- oriented 
^strategy  has  to  rely  on  a  mix  of  technologies  with  varying  capital  intensities 
that  are  both  capital-using  and  labor-using.    Fot  ex^ple,  planners  are,not*all 
enamored  of  the  new  fad  for  ^village  ^technology  as  being  most  suitable  for  . 
growth.    Jhey  want  greater  self-reliance  in  sophisticated  science  and  tech- 
nology,  and  it  Was  with  this  end  in  view  that  LDCs  called  for,  a  new  action  pl^ 
for  technology  transfer  at  the  UN  Science  and  Technology  for  Development  Cbo- 
feifence  In  Vienna  in  August  1979*  "  Their  demands  shifted  from  an  en  mass  trans- 
fer of  know-how  in  the,  shortest  Possible  time  to  building  up  thfeir  own  exper-  *^ 
tise  in  research  and, development  and' mobilizing  technology  indigenously.^  They 
aim  at  ^collective  self-rellahce  through  exploring  forward  and  backward  linkages 
between  oil  surplus  countries  and  newly  Industrializing  ones  so  that  a  south- 
south  flow-of  technology  will  emerge*  *  ,  , 

In  the  newly  popularized  basic  needs  approach^  technology  transfer  will 


have  to  be  designed  to  improve  the  income  earning' opportunities  of  th^poor^^ 
the  public  services  (including  communication  services)  that' reach  the  poor  and 
the  participation  of  th^  poor  in  articulating  their  needs.    In  other  words^  the 
people  whose  needs  are  bas5c  must  be  ab^e  to  share  in  planning  what  kinds  of 
technologies  should  flow  to  them  to  help  achieve  earning  opportunities  and 
improved  lifestyles. In  order  to  induce  social  change^  gi;eater  attention  ^has 
to  be  paid  to  Improving  access  to  information?*  credit  and  markets  for  those  [ 
poor  who  constitute  the  ynorganized  sector  of  aMeueloplnrg  economy.^ 

In  the  fifties/  an  urban  orlentatdpn  ^o^echnology  ^transfer  led  to  th^ 
creation  of  enclave  economies  within  developing*  countries ^  so  that  the  rural 
poor  remained  on  th^  periphery  supplying  their  surplus  production  to*  the  center 
without^any  quid  pro  .quo*    The^  sdtall  urbanized  pockets  of  prosperity  have 
created  a  polarization  even\in  decision  making;  causing  an  equity  crisis  within 
the  Third  World. 9    Such  urban^orlented  techn^ology  rfijies  on  multinational  cor- 
poratioits  for  funding  and  operationatTSlng-^e  transfer.    The  urban  elite  in 
developing 'countries  found  it  irf -their  self-inperest  tp  encourage  MNCfe  to  create 

'islands  of  technology  in  backward  societies  and  to  permit' prof its  to  flow  out  ^ 
^of  the  country,    this  shortsighted  policy  onlV  pelrpetuated  tfepei^ence  on  tech-  ' 
nology  transferred  from  the  First  and  Second  Worlds,    The  small  urban  minority 
that  reinforced  such  flows  also  influenced  political ^^gf^ership  in  their  own 
countries,       Tlie  United  States  Supports  the  rights  of  these  corporations  to 

»  re$ulat4  the  flow  of  information  and  to  festriat  exports  of  strategic  technology 
in  contrast  to  its  support  of  freer  flows  of'  news  and  cultural  information*^^  . 


^fultinational  corporations  provide  the  financial,  and  technological. bridge-' 
heads  for  enabling  developing  count|;ies  to  take  advantage  of  teChnojLogical' 
advances.    They  are  able  to  adapt  plJant  ai^d  KChno logy ' for  host  country  condl-. 
tions*    Even  though  the  economic  costs  of  the  transfer  for  host  countries  are 
hlghy  Such  as  overvalued  exchange  rat^s^  capital  subsidies^  and  transfer  {pric- 
ing fisom  home  countsy^  to  subsidiary^  MKCs'have  for  c|ver  two  decades  enhanced 
their  operations  in  the  developing  wo^d.    They  do  this  via  an  Intermediate 
economy  or  one, that  has  features*  in , common  with  developed  arjdT^developing  coun^-^- 
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In  the  first  phase  of  altransfer  the  Imported  technology  Is  adapted  to 
local  conditions  (as  w^s  done  by  Phillips  of  Eindhoven  in  the  electronics 
Ihdustrjj^JLn  India)*    In  the  next  phase  the  same  technology  is  transferred  from 
the  subsidiary  to  the  domestic  .government .secbor  and  private  sector  producers* 
The  size  of  the  domestic  market  and  the  potential  for  exporting  the  final  com- 
modity or  service  serve  as  determinants  for  such  a  transfers    The  product-cycle 
theory,  in' international  trade  ascribes  the  economic  f  actors  for  technology^ 
transfer, to  the  size  of  t^e  market  in  the  country  of  origin  for  the  technology. 
Once. the  product  is  standardized  or  the  service  is  widely  used  in  thet*home  mar- 
ket^ mul'tinatlonal  corporations  find  it  profitable  to  transfer^the  same  tech-  , 
nology^in  quest       lower  production  costs  to  developing  countries*  EvenOially 
the  product  of  the  subsidiary  flows  back  to  the  country  of  origin  at  Xq^t 
prices*  ,  ,    *  , 

In 'Communication  hardware  and  software  the  U*S*  market  is  almost  saturated 
by  the  large  oligopolistic  producers  who  then  direct  their  expansion  programs 
to  exports*    In  I973^exports  of  conmunlcation  software  from  the  U*S*  brought  ^ 
to  the  country ^$3  billion  and  exports  of  computers  netted  $1*1  billlon*12  ,tf 
Jthe  producf^ycle  theoi;y  operates^  corpsmtions  will  set  up  more  atid  more  sub"* 
sidlarles  in  the  Third  Uorld.  to  capture  the  markets  and  reduce  the  cos^  of 
exports*  *  '  '        '     -  '    '  *\ 

III.    Costs  of  Technology  Transfer  ^  ^ 

Gener^lly^  developfing  ^countries  operate, with  a  dual  economy  in  which  the 
moderili^lng  sector  f^ces  a  horizontal  supply  curve  of  labor^  l^e*^  unlimited 
, supply  of  labor  at  a  given  wage  rate*    In  other  Vord?^  with  constant  t^ehn^logy 
and  capital  cists,  employment  should  grow  in  ptoportlon  to  the  rate  of  growth 
of  output  in  the  modem  sector,  whicli  th,^  expands  without  any  changes  In  fac- 
tor p^roport_lpns,  composition  of  output  or  technology*  13   while  this  Kol'ds  good 
in  theory,' empirical  evidence  on  th^  elimination  of  poverty  and  employment*   *  . 
generation  is  not  sufficiently  strong  in  labor-abundant  less  developed  coun- 
triesw  ^    '  *  '        '  ■  r     *  ^ 

^  Hhat  1«  the  role  of  teclmology,  in  accounting  i^x  this  failure?  Prevailing 
factpt  prices  attract  producers  to  profit-maximizing  technology*, ^ If  the  chosen 
tec^nologl4;al  change  is  capital-augmenting,  it  will  not  always  Increase  employ- 
ment.   To  pur^^jt  simply,  MNCs  that  are  cost  conscious  induce  substitution  of 
low  cost  factors^TE^terms  of  output  which  leads  developing  countries  to  resort 
to  prototype  technology  .transfer*    Costs  of  the  transfer  decrease  with  improved 
economic  environment  and  economic  policy  which  facilitate  a  more  effective  use 
of  the  country's  resources*   'If  a  prototype  is  being  developed;  the  costs  of 
the  transfer  would  J>e  reduced  when  the  operation  of  the  new  technology  flt$  the 
^oal^  and  n^eds  of  the^redpieht  economy^    For  example,  the  production  and  dis- 
tribution of  tostructionai  television  would  entail  cost-reduction  only  when 
e:^stlng  InstrucMonal  systems  aref^optlmally  used,  to  render  the  prototype  trans 
fer  suitable  for  varying  audience  abso^rptlon^levels\    The  reason  for  such  cost 
reduction  is  that  import  substituting. technology  ifl^LDCs  has  strong  characterls 
tics  o/  system — maintenance  grounded  in  market  dynamics*  ^For  instance,  labot 
absorption  Jjirbught import  substituting  .technology  may  be  retar'ded  by  such  ^ 

*'  ' 


variables  as  foreign  exchange  availabitlity  or  changes  in  goal  emphases  and  * 
.  task  environment*  «  '  ^  \ 

The  cost  of  technology  transfer  can  be  defined  to  include  transmission 
costs  and  absorption  costs^  both  of  which  will  be  high  when  the  technology 
transferred  is  complex.    This  is  true  because  the  costs  of  resources  utilized 
to  ^effect  the  transfer  plus  costs  of  Imbw-^how^  royalty  or  rent  for  securing 
accesa  to  technology  have  all  to  be  accounted  , for*    Economists  also  emphasize ^ 
"peripheral  support  cos^s^*  as  being  crucial  to  the  process  of  technolojsy  trans- 
fer because  they  simultaneously  generate  information  flows. The  transfer  of 
communication  technology  depends  on  the  differential  between  costs  of  communi- 
cation within  and  between  lUat ions and  partially  answers  the  question  of  why 
it  is  that  one  nation  or  class  has  the  knowledge  enabling  it  to  achieve  hig^ 
productivity  and  others  are  not  acquiring  that  inforaation.lS 

While  computing  economic  costs  of  technglofey  -transfer >  apart  from  the 
level  of  development  of  the  host  pountry's  infrastructure, -an  important  variable 
is  t^e  type  of  technology  Imported*    For  example^  leading-edge  technology  (like 
electronic  switching  for  telephone  exchanges)  is  costly  because  of  the  shorter 
time  span  of  development  during  which  the  technology  is  still  in  a  s|tate  of 
flyx.    On  the  other  hand/'*state  ot  the  art"  technology  (like  the  ujse  of  HF  • 
^  frequency  for  reaching  remote  parts  of  a  developing  country)  may  be  less  costly 
^  because  it  has  been  understood  and  operated  over  a  long  time  span*  the 
whole,  it  is  observed  that  transfer  costs  of  communication  technology  decline' 
'when  the  technology  is  competlj^ive  and  similar  between  countries  and  with 
greater^^ experience  of  the  transferee.    Costs  of  planning,  establ;Lshing  and 
operating  the  transferred  techiiol«gy  become  relevant*^^    In  this  context,  trans- 
fer is  defined  as  the  cpmnunication,  adaptation  and  use  of  technology  ^rom  one 
^country  or  region  to  aAther, 

CcAts  of  transfer  will  also  vary  depending  on  the  different  chai^els  ^nd^ 
mechanisms  that  exist  for  the  transfer  such  as  official  flows  of  e;£tem^l  ^ssis- 
' tance,  or  foreign  direct  investment  by ^individuals,  corporations  and*transna- 
tional  corporations^^  (see  Tkble  I)*    However,  it  is  difficult  to  measure' 
precisely  the  bencffit^apd  costs  df  technology  transfer  either  to  the  transferor 
or  thje  developing  recipi-ent  country,  because  there  are  hidden  costs,  and  Intan-^ 
gible  benefits*    The  rate  of  return  on  direct  foreign  investment  is  probably 
*  thepnly  definitive  measure  of  benefit  td  the  in^stor*    For  the  recipient  LDC; 
a  direct  benefit  would  accrue  if  the  technologjT  transfer  serves  to  cover  the 
gap  between'' net  domestic  savings  and  projected*  investment*    In  other  wotds,  * 
there  is  a  benefit  If  the  technoj^ogy  transfer  supplements  local  capital  which 
_is  used  for  generating  a  higher  6NP*    The'cOdts  would  be  related  to  the  flow  of* 
profits  to , the  foreign  investor  and  royalty  fees,  as, .well  ajs  the  costs  of 
diverting  resources  from  domestic  firms  engaged  in  s^ilar  pro'duction  of  com- 
modities and  services  but  not  usiifg  the  same  hig^  levels  of  production  tech-  , 
nology*    A  more  serious  impact  in  terms  of  social  cost  is  that  off-th^*shelf 
availability  of'foreign  technology  dampens  the  initiative  for  local  R  and  ^ 
which,  in  tiim,  prolongs 'the  dependency  on  external  sources*    The  economic      -  , 
feasib^ity  of  the  transfer  is  more  important  than  technical  feasibility*  P 


3B-5  '  821 


Table  I        \  ^ 
Channels  for  Transfer  of  Technology:    Selected-  Examples  ' 
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Xhe  concept  of  a  productton  function  as  it  obtains  in  neo-classical >      ^  ^ 
economic*  theory  is  nfet  pertinent  to  the  dynamics  of  technological  ch^ge  ^n 
developing  countries^^    because  intermediate  technology  does  not  create  the 
same  substitution  effect  of  using  more  labor  or  more  capital  .afe  it  does  in' 
advanced  economies*    The  possibilities  of  factor  substitution  in  the  present 
emerge  from  technological  innovations  made  in  the  past.    In  addition  to  this^ 
technology  cai^e  transferred  to  a  developing  economy  through  different  doors 
so  that  its  si^n-off  effects  are  distinct  from  factor  substiSutforfXTechnologi- 
cal  change  itself  becomes  part  of  economic  information  and  is  transformed  into 
an  economic  activity,^"    Consequently^  focus  has  to  be  shifted  from  quantifiable 
costs  to  the  socioeconomic  costs  prevailing  in  the  recipient  country  such  as 
investment,  in  existing  communication  networks^  costs  of  Imperfect  information 
flows,  business  attitudes  to  risk,  and  "resistance  to  change, "20 

The  particular  form  tliat  technology  in  communications  takes  at  a  given 
time  and  in  a  given  content  is  influenced  by  the  socioeconomic  environment  in 
which  it  is. produced  and  cannot  be'entirely  considered  as  disembodied  knowledge. 
The  real  welfare  effects  of  technology  transfer  depend  ,oil  the  co^ext  in  which 
it  is  produced.    Technology  production  is  not  only  concentrated -in  a  few  coun- 
tries but  in  a  few  firms  in.Jthose  countries.    Such  production  Is  based  on  mar- 
keting structures  for  oligopolists.    Hence^  the  costs  vary  according  to  the 
monopoly  pow^r  of  the  seller  in  Addition  to  the  absorption  capacity  of  the 
buyer. 21 

IV.    The  Value  Context  of  Technology  Transfer 

V 

A  frequently-raised  issue  is  whether  technology  transfer  is  value-n6ut^al. 
This  is  especially  pertinent  i^  the  case  of  communication  technology  siich  as 
television  programs^  computer  software  and  instructional  television  software. 
Dramatic , transitions  in  societies  can  take  place  through  "the  changed  in  life- 
styles and  econoFmiG  production  that  technology  brings*    The  conflict  in  value 
systems  may  need  the  formulation  of  new'societal  goals. 

Developing  countries  want  to  accelerate  their  entry  into  the  high  tech- 
nology high  growth  era,  particularly  if  they  are  already  at  the  turnpike.  The 
selection  of  the  technology  is  crucial  because  it  will^  for  example^  affect  the 
country*s  comniunication  system  and  hence  its  societal  values  for  many  years  to 
come*    Yet  developmen^planners  warn  that  the  nation  cannot  afford  to  lose  time 
and  the  costs  of  planning  in  modernizing  their  communication  networks. ^2  There- 
fore^  the  value  context  is  often  subsumed  in  the  more  urgent  need  td"  expand  and 
modemiz^  communications.    Existing  equipment  has  to  be  absorbed  or  used,  in  th6 
new  installation  or  it  has  to  be  declared  obsolete. 

However^  communica^tion  technology  *and  its  planed  input  to  development 
encounter  certain  resti;actions  in  developing  countrie^^  such  as  shortage  of 
capital  available  for  coramunicatiorts^  vague  perceptions  of  the  country*s  commu- 
nication goals,  undefined  criteria  for  service  quality,  unsatisfied  and  unex^ 
pressed' consumer  demand,  and  inadeuate  equipment  for  measuring  traffic.    It  is 
difficult  to  insure  against  the  failure  of  new  technology  under  such  limita- 
tions, but  the  fact  remains  that  in  €he  allocation  of  budgetary  resources. 
Value  systems  of  the  host  country  will  determiite  tjle  assignment  of  priorities- 
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tb  comnnmlcatlon  technology*    The  important  Issue  In  this  context  Is  the 
flexibility  of  communication  planning  in  LDCs  to  accommodate  major  technology 
chtfiges  vhlch  further  Induce' bhagages  in  value  systems* 

'  ^^..''Xf^echnology  transfer  Is  geared  to  basic  needs  satisfaction  for  the 
periphery,  then  It  has  to  be  both  problem-specific  and  locatlon-enpclf Ic* 
There  can  be  no  "technological  fix*'  or  a  purely  ccnmnunlcatlon  temnology  solu* 
l:lon  to  the  problems  of  poverty  and  underdevelopment  in  terms  of  economic  oppor 
tunlty  and  social  mobility.    Technical  change  Is  not  a  random  phenomenon*  '  It 
.calls  for  a  vital  learning  experience  and  an  Institutional  and  societal  setting 
that  will  render  the  experience  dynamic  and  worthwhile*    Preferred  outcomes  of 
coimnunicatlon  technology  are  already  part  of  the  gaols  set  by  LDC  planners, 
which  are  also  not  value-free  Inasmuch  as  they  are  sensitive  to  the  societal 
'letting  for  which  they  are  established*    Technology  cannot  stand  Isolated  from 
the  social  order  or  become  Incompatible  with  It.^J  example,  the  Peoples* 

Republic  of  China  has  used  technological  autonomy  In  a  closed  self-contain^ 
approach  to  developnient  since  1960,  while  Taiwan  has  b^en  predominantly  open, 
using  technology  for  exports  as  the  leading  sector  for  growth  and  social  jus- 
tlce*^^    On  the  other  hand,  Brazil  and  India  have  depended  on  technology  trans- 
fer from  industrialized  countries  and  have  failed  to  meet  the  needs  of  their 
poor  majority*  *  ^  *^ 

Commui^^catlon  technology  tranetfer  creates  new  values  in  divergent  coun- 
tries both  developed  and  developing*    It  transcends  boundaries  of  language, 
religion  and  local  tradition,  which  makes  It  a  leveler  and  a  democratlzer.25 
Jet, travel,,  television,  and  communication  satellites  all  point  In  this  direc- 
tion*   Technology  creates  Its  own  community  of  shared  experience  as  witnessed 
by  the  various  nations  wanting  to  evolve  semiconductor. technology  despite  dlf- 
ferAices  in  value  sytems*    Coimnunlcatlons  technology  leads  to  greater  conver- 
gence than  manufacturing  technology*    While  critics  today  denounce  television, 
just' as  the  printing  press  was  denounced  In  Its  early  history,  the  fact  remains 
that  both  inventions  have  had  a  homogenizing  and  democratizing  effect  In  indus- 
trialized and  industrializing  countries* 

V*    Telecommunication  Technology  and  Its  Transfer  ^ 

In  developing  countries  expressed  d^iand  for  telecommunications  does  not 
reflect  Che  needs  of  u^ers;  therefore  government  {iTollcy  should  be  to  keep 
prices  for-servlces  at  artificially  low  levels*    Sufficient  profits,  then, 
will  not  be  generated  to  finance  expanslonW  attract  greater  Investment  P 
Therefore,  telecommunication  Investment  for  r«tal  and  urban  development  catmot 
be  i^elated^to  the  Advantages  of  direct  users,  except  in  terms  of  societal  pro- 
gress*   Acc^ess  to  the  telephone  network  and  benefits  In  tenq^  of  improved 
health,  market  Information  leading  to  improved  productlvi^t^,  and  banking  and 
business  Information  are  all  gains  that  accrue  to  larger  groups  of^persofts 
than  direct  users*    Resource  costs  of  telecommunications  have  to  be  judged  In 
the  wider  context  of  a  public  good*    Economists  use  the  utility  concept  to  show 
that  a  subscriber  derives  added  benefits  from  the  service  as  more  persons  join 
the  system^^^   Therefore,  If  telephony  Is  to  be  extended  to  rural  areas  as 
development  support  communication,  pricing  policies  Cannot  be  formulated  f<^r 
recovering  \costs*    The  service  has  to  be  priced  as  a  t)ubllc  goo^*  ^Investment 


priorities  ^cannot  be  equated  to  anticipated  returns  on  capital.    The  Wolrld  Bank 
in  recent  years ^  is  shifting  away  from  tjie  rate-of-retum  In  its, lending  poli- 
cies for  rural  telephone  networks  in  developing  countries* 

The  basic  hypothesis  is  that  savings  in  training  costs  of- nara  profes* 
sionalSy  labor  costs^, organization  and  transportation  costs  mat^'it  possible' 
for  larger  budgets  to  be  allocated  for  rural  social  services  through  telephony 
^nd  audio  conference  circvits*27    xhis  ttade-off  is' sighif icaiit  even  with  the 
costs  of  dedicated  camnnmication  systems  like  two-way  radio  for  implementing 
rural  social  service  programs  cost^f fectively*  ^' 

Present  telecotmnunications  networks  do  not  reflect  the  real  needs  of  ^  - 
developing  countries.    While  the  H^mih  American  continent  had  an  early  start 
and  accounts  for  the  highest  density  of  telephones ^  growth  in  demand «ha&' 
leveled  off  there  since  1955*    World  growth  of  telephonies  approximates  an 
average  of  7  percent  per  annum^^  but  ,in  Asia  and  Lat;±n  America  it  approximates 
15  percent  per  annum*    Yet  telephone  density  in  thgjdeveloping  world  is  low^ 
about  1*15  phones  for  every  100  persons  compared  to  40  phones  per  100  persons  / 
in  the  First  World*  ,       \        >  . 

There  are  three  fundamental  reasons  why  the  use  of  financial  indicators 
is  not  sufficient  to  support  the  hypothesis  that  transfer  of  telecommunication 
techi^ology  is  more  effective  for  developing  countries  than  other  forms  of  com- 
munication technology*    First  of  all^  there  is  ^^wfde  divergence  between  the\  ^ 
market  value  of  teleconmunications  and  its'  socially .appropriate  value* 
Secondly^  the  effects  of  investment  in  telecommunication  technology  and  income 
distribution  in  terms  of  real  goods  and  services  are  greater  than  what  finan- 
cial indicators  would  show*  ^  Thirdly^  the  relationship  between  financial  cri- 
teria and  national  stratiegy  for^rural  develofmiehf!  is  not^adequate  in  terms  of, 
either  social  welfare  or  economic  changes  envisaged  for  rural  areas*^^ 

Up  until  the  mid-sixties  most  facilities  for  teletomnmnication  technology 
tr^sfer  had  been  undertaken  by  transnational  corporation  from  the  First  World. 
Since  the  mid-seventies^  these  franchises  to  foreign  companies  are  beiiig  ter- 
minated and  turned  over  to  pu}>lic  sector  corporations  in  developing  countries. 
While  the  deisgns  are  based  on  imported  components^  the  trend  now  is  towards  a 
'greater  utilization  of  indigenous  components*    Telephone  terminal-equipment^ 
the  carrier  ^faclllty  Inclusive  of  microwave  In  some  countries^  and  electro- 
mechanical switching  equlffnnent  are  all  manufactured  and  installed  domestically. 
Whereas  industrialized  countries  are  moving  to  cost-effective  digital  Inte- 
grated transmission  and  switching  equipment^  and  mlcrQ::^rocessors  are  ^elng 
widely  usedy  developing  countries  are  groping  with  computer -con trolled  switch- 
ing systems  that  also  offer  cost  advantages*29 


The  policy  of  oil-producing  countries  has  been  to  purchase  the  complete 
package' of  tjelecommunicaticm*  equipment  in  ^collaboration  with  tran'snational 
corporations  independent  of  local  infrastructure  and  skills*    It  is  possible 
that  some  of  the  Newly  Industrializing  Countries  (NICs)  like^  India^  South 
Kor^a^  and  Brazil  will  compete  for  such  package  deals  for  telephone  facilities 
ther:e&y  earning  valuable  foreign  exchange*    <Table  II  shows  that  market  shares 
of  telecommunications  are  monopolized  by  the  first  eight  listed  transnational 
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corporations  based  In  the  First  Worldi  their  eatiilngs  are  estlmated^by  Arthur 
D*  Uttle  to  grow  from '$30  blllloa  1b  1978  to  $65  billion  In  1987,  reflecting 
large  orders  from  Egypt  and  OPEC*  '      -       \i  * 

Table  II'  \  .  . 

Market  Shares, of  WoVld  Telecommunications  Equlpment^*^  ^ 

'  ^  Percent 

Western  Union  (U*SO           ^  , 

ITT  (U*  SO           ,            ^        '      .  "  13 

'        ■               Siemens  (W*  Germany)        \     .  9  * 

^                GTE  (U.S*)  5          .  ' 

^                Ericsson  (Sweden)  ,                    >  *   5                 -  r 

Northern  Telecoja  (Canada)  .4 

Nippon  Electric  (Japan)  4 

\Phlllps  (Holland)       ^           ,       .  3        ^  ^ 

CIT  and  other  French  companies      /  6                  .  ^ 

Plessey  and  GEC  (Britain)    .        /  ■     3  '    .      -  ' 

TOTAL           ^   ^             ^     J  ^P: 

These  orders  ma^  be  for  upgrading  existing  systems*    On  the^ot^r  h^d^^  In  OECD 
countries  the  spur  to  Investment  Is  expected  from  data  communications^  fac^ 
simile  transmissions^  teletext- s^i^lces^  ^xtA,  radio  pa^ng*  ,  If ew  technology  like 
optical  fiber  Involves  greater  ^Information  flows  with  little'  or  no  extra  eost^ 
mmaklng  the  economics  of  telephone*llnked  data  bases  more  cos^ 'ef^e^lve. 
Demand  for  programmable  "tblnlclng"  telephones  Is  outstripping  overall  growth 
In  traditional  services  In  Industrialized  countries*  'Thelr^se  In  tDCs>  Is 
still  remote*  ^  ^  ■     ^  ^ 

*Vl.    Satellite 'Communications  Technolog-y  for  Development  -  *  . 

The  epoch-making  entry  of  satellite  techn^log^y^  f^r  communication  wrougF^^* 
far-i:«achlng  changes  In  communication  hardtfare^  but^l^d  cost  and  complJexlty, 

Pfact  that  only  a  few  Industrial  Count^les^c^  bnlld  satellites  and  .onlry 
LA*  and  U*S*S*R.)  ^can  launch  them^  make  ^It^,  application  \p  the  develop- 
A  a  questionable  one.    How  will  satelllt^e  d^Om^^lcatl^ns^^fjiipact  on-cbl-*' 
id  peo^ple  that  are  still  i^r  a^y  from  &o^deppltii£^tl<Ai?  "^I^ -It  justifiable 
I  scarce  resources  on  acquiring  cult^ural  at^  l^chn^^l  '^^nance? 

Despdte  these  questions^  the  evidence  lii4l£^M0  that  sat^lllt^^e^hnology  can^' 
bec<me  ''appropriate"  for  LDCs  In  Its  economic  ^d  , Social  ef^^s**  The '19808 
promise  to  usher  In  a  new  era  of  ^ow-cost  earth^^atl^ns^^om  wder  distribution  < 
of  Information*    Unlike  developed  cd^trles^  d^elot^g  ^^^^^  ^^^^  Invest- 
in&nt  In  old  equipment  and  are^  therefore^  .relatively  free^tc|a&      £h  hew  tech- 
nologies and  services*^  Tt^ey  are  aware  of  the  a'av^tages^^oti^ntelllte  tech*^  * 
nology  ^to  serve  their  objectives  of  education^  health^''  ^d^^j^re  services  as 
well  as  Industrialization^  national  integration  and  ^ovc^^^lf  qQordlnatlon. 
The  success  of  transferring  satellite  technolo^' depends -on.the^suitablllty  of 
message  content  to  target  audiences^  which  will  make  It'^v^^i^^^/ln  attaining 
deslr^^d  economic 'and  welfare  objectives.    Multlple^accfe88^Sa43^111te  systems., 
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for  computer  networks ^  educational  television^  ^nd  telephony  can  be  introduced 
to  benefi^t  the^  periphery  groups  within' LDCs* 

Within  two  decades  satellite  technology  has  made  significant  changes  in 
the  way  joations  and  people  talk  to  each  other*    Some  of  the  ^smallest  nations 
in  the  Pacific^  whose  economies  are  based  on  household  self-s^uf ficiency  and  * 
barter^  participate  in  the ^PEACESAT  project^  which  they  alone  govern^  and  pro- 
grams for  .inff^nnation  sharing^are  selected  as  per  their  needs*'  The.ATS-1 
launched  by  NASA  (U*S*  National  Aeronautics  and  Spac^  ^ministration)  in  1966 
with  a^life  expectancy  of  18  months  is  still  used  12  years  later^  and  made 
possible  medical  teleconferencilig  between  Fiji  and  the  Gilbert  Islands  during 
a  cholera,  epidemic  in  1977*3!^    The'cost  of  such  satellite  communication  is 
insensitive-  to  distance^  and  "instant  networks"  are  provided*  Similarly^ 
5*000  rural  schools  in  India  received  instruction  via  NASA's  ATS-6^for  which 
programming  was  <fone  from  within,  the  country*    Instructional  TV  by  terrestrial 
means  would  have  ^required  more  fiscal  ^d  skilled  manpowi^  resources  *  more 
roads*  and  more  jfower  stations  than  the  country  could  have  afforded  in  1975-76* 
Ever  since  the  l^nch  of  Telstar  in  1962  there  has  been  unabatedly  rapid  pro- 
gress towards,  larger  satellites  with  greater  "on-board  power."    The  advantage 
is  that  the  more  powerfu^l  the  signal  from  the  sky*  the  smaller*  le9s  c^st^ly 
need  be  the  earth  receiving  station*    PEACESAT*  operating  from  £he  University 
of  Hawaii*  has  the  added  advantage  of  being  an  Interactive  network  inasmuch  as 
all  stations  linl^d  to  it  can'  transmit  'and  receive* 

The  economics  of  satellite  techncTlogy  is  based  on  the  concept  of  "leverage 
of  specialization"  in  contrast  to  the  titne-wom  doctrine  of  economies  of  scale. 
This  imp^es  the  flow  of  economic  benefits  through*  demand  specific  technology. 

INTELSA^T  specializes  in  traffic  leased  on  differential  demand  emerging 
from  continents,  surrounding  three  ocean  basins*    In  the  p.as^  INTELSAT  used 
identical  satellites  over  the  thr^joceans*  but  as  it  diversifies*  with  indi- 
vidualized satellites  suited  tO'«i^ch  area*  it  will  gedera(te  a  leverage  of 
specialization  ^s  opposed  to  economies  of  scale*  ^  This  db«  not  rule  out 
economies  of  scale*  *    '  . 

Leasing  of  f acilities^is  an  important  alternative  to  purchase*    For  exam- 
ple* the  Hughes  Syncom  IV  can  accommodate  48  tiransponders^  at  increasingly 
lower 'cost  ger  transponder*^^    Developing  countries  can  lease  transponders  at 
lower  costs*  'and  custom  build  their  commttnication  systems  in  response  to  their 
own  requirements*    The  fact  remains  that' in  economic  theory  the  leverage  of 
specialization  c^n  be  applied  to  monopoly  and  competition  conditions  whereas 

economies  of  scale  aire  more  applicable  to  the  former* 

* 

Satellite  systems  ip  the  U*S*  are  already  competitive  with  each  other  and 
can  provide  service  to  desired  points  with  low  cost  earth  stations*  Competi- 
tion was  encpuraged  by  the  U*S*  Government's  Op^n  Skies  Policy  proclaimed  in 
1972*  American  systems  and  th^ir  investment  aire  as  follows: 
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Table  III 

U*^*  Domestic  Camnruhlcatlon  Satellite  Systems^^ 


Investment 


Operator? 


Start 

Frequency 

Millions 

Date 

Satellites 

Channels 

Builder 

of  Dollars 

1976 

•  3 

24 

6/4 

Hughes 

212 

1974 

3 

12 

'6/4 

Hughes 

100 

1976.  • 

L  24 

6/4 

RCA  • 

186  ~ 

'1981 

(3) 

^  10 

I4fti — : 

-Haghes 

250 

ATT. GTE 
astern-  Oialon 

RCA 
'  SBS 


Tb 
of  the 
launch* 
Is  £pr  a  life  span  of  a 
have  been  launched  Into 
spacecraft  are  launched 
at  $40  iDlll<on  beglnnlti; 
Shuttle^  the  Japanese 


The  cost 


jo]:^bosts\of  satellite  comimmlcat Ion  must  be  considered: 

t»'?lts  vLaunch  Into  geosynchronous  orbits  and  Insurance  of  the 
raft  co^s  run  from  $20  mlll^lon  to  $30  million  and  the  Investment 
en  years  or  more*    So  far  cooinunlcatlon  satellites 
rblt  by  U*S*  rockets  Delta  and  Atlas  Centaur*  Soviet 
y  their  own  rockets*^  Price  per  launch  Is  estimated 
In  1980*    The  new  launch- s/stems  planned  are  the  U.S. 
'rocket  and  the  .European  Arlane*    Japanese  rocket  launch* 
Ing  cqsts  may  be  as  high  as  $75  million  and  can  carry  a  payioad  of  300  pounds. 
The  Arlane  can  place  2^000  pounds  In  geostationary  orbit  from* an  equatorial 
site  and  Its  estimated  cost  Is  $15  million*    The  space  shuttle  to  be  launched 
from  Florida  In  1980  can  carry  65>000  pounds  Into  low  altitude  orbit  and  will 
cost  $11  million*    Launch  costs  are  declining  sharply  due  to  the  r^sable 
feature^^^f^auncb  equipment  and  the  factor  of ^mpetitlon*  .  ^ 

Launch  Insurance  Is  a  cost  that  puta  the  technology  out  of  reach  for  many 
developing  countries*    Improved  reliability  of. space  shuttles  Is  likely  to  re* 
duce  these  costs  and  provide  full  coverage*    The  London  Insurance  market  has 
been  providing  coverage  for  this  over  the  3ast  ten  years  an^  Is  moving  towards 
supplying  Insurance  for  the  operational  life  of  the^satelllte  In  addition  to 
the  risks  of  launching  It*  ^  - 

-      '  \  .  ■  ... 

Toral  systems  cos&s  become  balanced  with  the  appropriate  use^of  ground  and 

space  segments*    In  this  area  of  communications »  economic  rather  than  political 
solutions  are  likely  to  govern  decision  making*    The  leasing  system  operates 
In  a  similar  way  to  that  In  the  International  airlines  Industry  and  provides 
the  benefits  without  prohibitive  Initial"  Investim^iit*    INTELSAT  leases  trans- 
ponders to  Its  member  count^rles  at  Increasingly  lower  rates*    Sixteen  countries^ 
lease  transponders  at  $16  million  a  year* 


Financing  Is  available  frcsr  U.S^  ^nd  Canadian  .comniBrclal  banks  and  the  U.S. 
Export-Import  Bank  (Exlm)<    The  Indonesian  Satellite  P^lapa  was  financed  45  pec^ 
cent  by  the  Exjbn;  55  percent  was  guaranteed  by  American  commeirclal  banks. ^^e 
HTbrld  Bank  has  so  far  not  been  Interested  In  fltianclng  satellite  communl^Kon. 
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The  U.S*  Agency  for  .International  Development  ^as  expressed  its  willingne^ss  to 
Support  satellite  communication  provided  it  is'psed  for  rural  telephony  in 
developing  countries*  '  ^  ' 

,      Direct  Broadcasting  Satellites  ntay  revqlutionize^elevision  viewing 
and  open  up  isolated  areas  by  providi^ig-sa^ellite-to-home  broadcastsT  In 
Canada^  homes  are  able  tec  receive  color  TV  alrectly  from  the  Anik-B  satellite, 
TV  Ontario  beams  educational  programs  ^om  preschool  to  adult  education  for 
remote  lumbering  and  mining  regions  >£  the  pro^ince*^^  ^  A  majoi^reakthrough 
in  this  context  is  the  multi-beam  sa  ;ellite^    It  is  possible  , with  this  tech- 
nology tq  have  an  ^antenna  on  the-satellite  which  would  use  multiple  ^pot  beams 
that  can  share  the  same' frequency  wi/thout  causing  interference*    It  is  also 
possible  to  ^|>l^ce  antennas  in  close/proximity  to  each  other  on  the  same  satel- 
lite but  adjusted  to  cover  different  regions  on.  the  earth*    Platforms *ln  space 
for  satellites  is  another  innovative  optdon;    While  these  technologies  may  ^ 
allay  the  current  fear  of  using  up^  llmiteld  resource^  the  costs  are  «till  out 
of  reac^  of  the  developing  worljfT  While  WJffiC  '79  will  play  a  decisife  role  in 
the  use^of  frequencies  by  the  different  members  of  the  International  Telecom- 
munication l^ion^  for  the  Third  World  the  prospects  of  wider  use  are  doubtful* 
Policy  issues  involved  include  cost-effectiveness^ of  the  technology^  priority, 
of  basic  needSf  and,  accountability  of  national  policy  within  the  international 
framework-  -     w  * 


VII,    How  Appropriate  is  Appteprlate  Technology  Transfer?  ^  ^ — 

Even  though  the  types  of  options  and  their  range  are  increasing  for 
developing  countries  as  technology  flibs  forward^  many  developing  countries 
are  faced  with' a  hard- choic^  in  deciding  the  specif  ic  ^chnolo^y.  appropriate 
tb^  their  level  of  development*    While  Imported  technology  may  be  too,  capital- 
intensive  and  would' add  to  foreign  indebtedness^  indigenous  technology,  may  not 
be  adequate  to  meet  user  demands*    Tl^  UN  program  for  Technical  Coot)er^tion 
Among  Develop  Countries  (TCDC)  may  provide  some  answers  to*  this  dilemma*.  At  a 
UN  cbnference  on  TCDC  in  September  1978  the  application    of  appropriate  tech-'^ 
nology  tr-ansf  er,  was  discussed^  and  some  measure  of  exchange  of  te^chnology  and 
infMjpation  seans  increasingly  evident** 


•   'The  rate  of  pbsolescence  of  existing  technology  is  an  Important  factor  in 
TCDC,    At  the  UN  Conference  on  Science  and  Technology  for  Development  held  in 
Viejlna  ip  August  1979. developing  'country  representatives  were^very  skeptical 
of  the  advocacy  of    appropriate"  technology*    They  saw  in  it  a  device  for  rich 
countries  to  dump  obsolete  technology  on  the  poor*  «  The  World  Baxik^  UJ5AID  and 
other  lending  agencies  are  eiqphasizing  intermediate  technology- for  meeting 
rural^  needa.    IL  is  not  always  nece^ary  for  developing  countries  to  prefer 
**little  .media"  to  "big  ,media^  as  more  appropriate  to  their  mores,  skills,  and 

'  resources*    Big^media  have  been  used  as  community  media  with  successi^  These 
countries  require  neither  th^  Schumacher  type  of^  *'small  is  beautiful*'  tecli- 
nology  nor  the  most  sophisticate^"d^fense"  hardware*  ,  They  h'^d  jCedmology  that 
relates  costs  and  availability- o^  factor's  of  production  with  exil?ting  raw  mate- 
rials,   ^uch  factors  of  productionWary' between  countries  like  Saudi.  Arabia 

^and  Braz*il  or  between  India'  apd  Itan^  technology  is  linked  to'^mployment  and  - 
if  the  rate  of  young' unemployed  persons 'is  m6uQting^^  the  absorption;, of  foreign 
technology  beoome^  costly* 
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While  the  emphd^s  on  self-reliance  is  paramount  it  does  not  involve  a 
curb  on  all ^imports  and  consequent  growth  in  isolation.    It  has  been  suggested 
for  example*  that  a  non-profit  Technology  Center  for  Telecommunications  be 
established^  for  evolving. appropriate  transfers  of  communic^tion^^echnology  to 
developing  countries*^^    It  would  involve  participation  by  ^oth  MDCs  and  LDCs 
and  would  be  oriented  towards  productitin  of  hardware*    The  Center  would  be  dis"* 
tinct>.  from  the  ITU  and  would  not  detract  from  its  powers  of  regulation*  It 
would  be  ^  collaborative  effort  among  participating  governments  to  develop 
standard  products  in  telecotnmunicatipn*  and  emphasis  \^uld  be  shifted  away 
from  commercial  banks  and  multinational  corporations.    The  structure  could  be 
similar  tl>  that  of'^INTELSAT,    The^^(5enter  might  develop  and  proliferate  non- 
blocking^  digital  switching  networks  for  telephony  that  are  designed  to'  suit  ' 
heavy  traffic  at  lower  costs*  excluding  mark-ups  and  overheads;  this  would  fos- 
ter savings  In  foreign  exclian^e  ^or  LDCs,  -  - 

^    Computer  coramuniearipn  technology  is  widely  advocated  as^catering  to  the 
special  needs  of  developing  countries  and  accler^ting  Jtheir  resource  utiliza--, 
tion  by  facilitating  internationg^  trade*    However*  the  benefits  of  the  new 
technology  may  ntjt  be  equally  distributed  and  may*  therefore*  increase  the 
dependency  of  poorer  counters,    t^ile  in  manufacturing  industries  some  less 
developed  countries  have  drerupted  the  hegemony  of  corporations  baste#  in  the 
industrialized  world*  in  communication  technology  the  United  States^contro-ls 
the  output  and  sale  of  sophisticated  domputer  systems* It  controls  50  percent 
of  installed  computer  bases*  'This  includes  the  software  or.dat^  bases  for^busi- 
ness*  government*  banks*  health  records  and  various  other  uses*  tJine-tenths 
of  data  bas^e.  records  are  held  in  the  U*S*  or  operated  by  U,S*  data  bases*  The 
software  int^try^is  laboi-intensive  anj|^  has  potential  for  creating  jobs  in 
'building  antP^taintaining  system*^*    National  and  international  datd  trade  is 
likely  to  create  a  whole  new  class  of  "information  entrepreneurs*"    It  is  one  ' 
communication  technology  that  oflrrles  a  high  rate  of  obsolescence*  and  constant 
up-dating  of  data  bases,  wilMfcreate  further  job  opportunities*    To  countefact 
this  advantage  is  the  threA^that  micro- processors  will  take  over,  Convincing^^ 
evidence  on  the  job  impact  of  electronics  automation  is  not  yet  available  in 
countries,  facing  unlimited  supplies  of  surplus  labor*    Transfer  of  technology 
involving  electronic  automation  would  not  only  be  financially  expensive  but 
econcMrilcally  and  socially  hazardous  for  them*  ^  * 

With  the  use^f  satellite  telecommunications  and  the  rising  t>rice  of*  oil 
imports^  pVen  developing  countries  may  be  driven  to  choose  computer ^communica- 
tions for  teleconferencing  and  to  inve&t  in  data  banks  to  support  their  export 
trade*  education  systems*  .and  R  and  D  efforts*    In  the  not  too  distant  future 
it  is  possible  that  data'bases  may  be  used  for  information  exchange 'in  science 
and  technology  within,  the  countries  of  the  Third  World*  and  thereby  mal^e  more 
effective  TCDC  possibleV^     .  . 

.    {  ■  .  •  ■     '  ■  '  ^ 

India's  experience* in  building  up  endogenous  science  and  ^technology  sub-  ^ 
^^tantiates  the  view  that  appropriate  *scientif ic  iUput^  help  th^  economy  to 
Shorten  the  time  path  of  development*   -Soon  after  gaining  independence*  India 
set  up  its  Council  for  Scientific  and  Industrial  Research  and  in ^954-58  saw 
a  rapid  expansion  of  technological  Infrastructure.    By  1966  Inddia's  national 
science  policy  was  rapidiy  being  implemented*    ^n  1971  the  Electronics  ^ 
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Commission,  in  1972  the  Jfoace  Commission,  and  in  1974  the  Plan  for  Science'and 
^Technology  were  formulated  ^nd  put  into  operation  in  that  sequence* 

In  communicati^  technplogy  India  built  up  experience  during  the  SITE  ' 
profgram^  for^the  use  of  %ig  media*"    It>  alr^ady'^had  indigenous  ei^ertise  in 
telecommunications  Kardware  and  radio  brpadcast^g  in  both  hardware  and  sqft- 

*  warfe.    SITE  used  half-inch  video  for  its  television  project  and  combined  high 
and^  low 'technology  ^ith  participation  frcsn  rural  people  in  as  production*    Of  > 

t  the  to^al  investment,  in  SITE  of  $17.7  million,  the  Indian  Space  Research  Organi- 
zation contributed  63  percent  and  the  Ministry  of  Information  and  Broadcasting 
22  percent*    The  front  end  convertor,  the  antenna  and  the  television  sets  we're 

^  aJJni^veloped.  indigenously^.  ,The  time  span  of  the  learning  curve  has  been  re- 
duced*" so  that  in"  the  80s  the  most  expensive  TV  set  will  cos^t.  $425*    The  average 
cost  of  programming  during  SITE  was  $1,300  per  hour  and  the  cost  of  transmission 
was  $1,110  per  hour^*    Studies  showed  both  the  leverage 'specialization  eff^t 
and  economies  of  scale. 

Now  India  has  new  satellites  in  the  pipeline^    India's  first  Launch  Velj^cle 
is  being  developed  at  the  Space  Center  in  Trivandrum*    DISAT  One  will  be  a 
domestic  communication  satellite,  now  being  built  in  Palo  Alto*    By  1989  it 
will  be  replaced  by  an  Indian-'built  satellite*    Another  satellite  for  earth 
observatkon  will  be  in  geosynchronous  orbit  by  l98l  (APPLE) ^    The  cost  of  earth 
stations  ^is  projected  at  $200  per  one  meter  dish  ant^emia*    It  may  not  be  overly 
optimistic  to  visualize  Indian  communication  technolog^f lowing  ,to  other  Asian 
countries,  generating     South^South  transfer  as  part  of  a  TCDC  program. 

Vllt*    Perspectives  for  the  Future 

\.  ]       -  ? 

Whether  technology  transfer  is  a  parameter  rather  than  a  problem  generator  i 
<  is  a  frequently  debated  issue*    Against  a  background  of  worldwide  proliferation 
of  military  ^vid  defense  technology,  all  investment  in  improved  communicat^rOn 
will  help  pffset  ttfe  need  for  military  technology*-  "  World  expeihditure  on 
sophisticated  weaponi:jr^  is  $280  fttllion  plpr  annum  and  LDCs  spend  in  the  aggre- 
V  gate  four  t^es  more  on  weaponry  impor,ts  and  related  .technology  than  on  invest-* 
ment  in 'agricultural  .Inputs*    The  &enefit/cost  ratio  of  communication  tech<- 
hology  tt^sSer  would  be  greater  than  unity.  If  there  could  be  increasing 
Qreation  of  "ecumene"  or  a  globally  interdependent  social  system*^*'  Pea: 
example,  the  recent  attempts  at  WARC  '79  to  design  a  more  equitable  system  of 
dividing  electromagnetic  frequencies  and  orbital  space  among  the  world*s  upers 
■  is^a  cohsc^ouit  recognition  of  "ecximenical  decision  making"  tor  an  area  of  opera- 
tion3  that  lies  beyond  the  terj^itorial  sovereignty  of  any  one  country* 

Communication,  technology  "safeguards  the  use  and  application  of  ^11  other* 
-forms  "of  technology  transfer,  not  only 'improving  th?  quality  of  life  o;f  people 
at  the  periphery  but  also  creating  understanding  across  cultures  and  races  and 
reducing  socioeconomic  and  political  toisions*  The  control  of  violence  at  the 
macro  and  micro  levels,  tji^  scientific  exploration  of  natural  res<5urces^  and 
the"  exchange  of  information  from  data  bases  have  become' technologically  feasi- 
ble through  international  transfers  of  the  output  of  R  and  D*  The  republic  of. 
technology  may  be  international  in  bridging  the  hiatus  between  rich-;  and^  poor^  , 
within  developing  countries  as  well  as  between  affluent  and  deprived  nations* 
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Slnc^,  technology  Is  the  foundfttlonNof  modern  communlcitlon  policy  there 
appears  an  elamen't  of  serendipity  In  k  global. policy  of  technology  transfer  to 
developing  countries.    Such  transf&  l^les  halfwaj  between  the  theory  of  plan- 
ning and  the  Implementation  of  development*^.-'-    Assessment  and  evaluation  of  the 
transfer  are  considered  necessary,  yet  the*  developing  countries  are  racing 
against  time  and  ^o- not  want  to  wait  for  the' results  of  assessments^'  They 
are  willing  to  experiment,  to  learn  from  experience,  to  build  their  own  exper^ 

'  tlse  ^apd  >to  jise  the  latest  communication  technology      reach  their  own  periph- 
eries and  regions  within  the  Third  World  that  are  least  developed*    A. decade 
ago  Wilbur  Schranvn  argued  for  using  in  the  developing  countries  mass  tpfedla 
industries  oriented  towards  cheap  and  relevant  ptoductton^  but  this  is  taking 

\ery  long  to  implement  because  economic  analysis  6f  technology  for  communlca^ 
tlon  industries  ^d  their  management  has  not  been  systematically  pursued.  The 
social  qtilify  and  relevance  of  conmiun  lea  tlon  technology,  the  actress  and  par- 

i  tlclpatlon  it  makes  possible' in  IJ)Cs,  all  form  part  of  a  new  horizon  in  inter- 
national decision-making*    To  quote' Al  Ghunaim  from  the  Kuwait  Ministry  of  Cop- 
mfinications  *'lt  may  be" paradoxical  but  true  that  the  appropriata  technology  for 
developing  countries  in  communication  equlpmdn^  'is  the  latest  "and'most  modem,  * 

not  one  in  vogue  a  few  years  ago*"^2 

"       '  *  X. 
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Abstract 


In  October  1978,  a  sOrvey  comprising  subscriber  interviews 
was  made  in  two  sntall  towns  having  manual  exchanges  (1)  .  The  main  goal  of  sur- 
vey was  to  Obtsin  informatdon  on  uses, 'benefits  and  alternatives  communication 
diodes,  of  the  telephone  service This  paper  reviews  sorfle  results  that  may  by 
accounted  as  part  of  the  ^ramwork  for  ecohomi*c  appraisal  of  rurdl  telephony 
projects.      '       J^^  ^  .  * 

Introduction 


In  less  developed  countries  (LD<;) ,  usually  there  is  a  seve^ 
re  supply  shortage  o^  telephone^ line$  and  subsequently  there  is  a  limited  de^ 
mand  and  a  great  hidden  demand.  In  jdditionLDC. generally  present  severe  bud* 
^get^restrictions.  that  limit  the  systan  expaosioQ  and  require  an  ordered  resoux 
ce  assignment.  As  ru^al  projects  are  not  financially  profitable  this  area  re- 
mains^ underdevelo^Sed  ^  ^  -      ^    ^  ]  -  ' 

'The  survey  was  carried  out  in  two  lo'calities:  Cabildo  in 
th«  fifth  region  (6686  inhabitants  and  66  subscribers)  and  San  Vicente  in  the 
sixth  regix>n  (5291  inhabitants ^ tod  239  subscribers)*  The  principal  economic  a^ 
tivity  in  Cabildo  is  amall  mining  as  agriculture  (specially  fruit)  is  in  San 
Vicente.         '  "    .  *  -  .  ' 

^  The/telephone  company  distinguishes  three  types  of  subscri^ 

*her^  that  pay  dif  ferent.^onthly  charges.  They  are:  res  identical  ^  basic  and  bus- 
sineS'  (the  greatest  pharge)  (2).  In  Cabildo -there  are'^S  residential^  25  basics 
and  8  bussines  subscribers;  ^and  in  San  yicedte  there  are  116  residential^  70 
basic  and  22  bussined  subscribers.        ,  \  ^ 

■J 

Results 

f  •  We  will  review  some  results  of  long  distance  calls »  that 

generate  77Z  of  total  revenues  in  Cabildo  and  85Z  in  San  Vicente. *In  the  surve 
yed  i^ontfl^  we  h^e  that  in  Oabildo  (60  subscribers)  ;^1023  calls  were  made  and, 
$  59823  was  paid;  whereas  in        Vic^te  (213  subscribers) »  3954  calls' were  ma 
de  and  $'  271381  was  ^aid  (3)  *   '    ^  ■   ^      .  *  \ 
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Fi^es  1  and  3  show  the  proportion  of  calls  that    a  cer- 
tain proportion  of  subscribers  made  (the  subscribers  ^re  ordered  in  diminishin 
form  according  to  their  individual  number  of  calls)-  Figure  2  and  4  show  the 
proportion  of  revenues  produced  by  certain  proportion  of  subscribers  ordered^ 
according;  to  the  paid  value*  ^ 

When  av^alysing  this  figures  we  see  a  stror^  unbalance  in 
the  call  generation,  only/50X  o(  subscribers  generate  aproximately  90S  of  calls^ 
Moreover  50TE  of  subscribers  generate  905E  of  total  revenues  for  long  distance 
calls*  Considering  this  we  infer      the  ej^istence  6f  Intensive  users  and  if  the- 
re  is  also  a  co-rrelation  between  the  number  of  calls  and  revenues r^we  again  in** 
fer,  at  least  from  a  pjiirely  financial  point  of  view,  that  there  is  a  natural  o£ 
der  in.  the  supply  of  telephone  lines*  Table  I  presents  the  estimated  kendall 
coefficient  for  some  variables*      *^  * 


T  AB  LE  I 

KEOTALL  CORRELATIOK  COEFFICIENT  BETOEEK 
PAtD  VALUE  AMD  SOME  SELECTED  VARIABLES.' 


Cabildo       San  ^^icente 

t  "  —   I    I  ,  —,m  *   

Number  of  Calls    ?  0.825  0.762 

Family  Income 'Level  .  .    0.423  0.A69 

S  ubs  crlber  *Type  0',  5  79  0.661 

* 

There  is  a  stronj?  correlation  between  the  amount  of  calls 
^nd  the  values  paid  also,  Futthemore^  in  .both  towns  the  lOZ    that  makes  the 
most*  of  the  calls  is,  the  sane  'that  produces  the  greater  revei^ues.  Thare  is  not- 
a  strong  correlation  with  the  family  income^  however  that  correlation  exists 
between  revenues  and  subscriber  type. 

*      ^     '  Table  II  nr.esents  the  percentual  distribution  of  calls  and 
revenues.*  by  subscriber  type* 

TABLE  II  . 

>  t  DISTRIBtmON  OF  CALLS  AND  REVENUES 

CABILDO  X        SAN  ,VICENTE 

Call  (juantity        Revenue     Calj.  Quantity  Heyenue 

Residential  "f^^  22%  '    19%    *  29%  29%  ' 

Basic  ^  .   '  48%  AlX  4A%  Al% 

Bussines   "  30%  "       m  27%  40%' 
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.    The  residencial  area  even  wich  Che  greacesc  number  of  li- 
nes (47%  in  Cabildo  and  51%  in-San  Vicente)  produces  Che   .smallest  proportion 
of  revenues.  The  revenue  for  each  type  of  subscribers  supposing  that  the  bussi^ 
nes  area  in. San  Vicente  had  paid  IQO^  is  presented  in  Table  III. 


TABLE  III 
^HTHLY  REVENUES  BY  TELEPHONE  T^PE 
(Busfiines  in  San  Vicente  *  100) 

SAN  VICEMTE 
(rev -/line) 
17 

42  ^ 
100 


From  Table  if  and  III  we  conclude  two  facts: ' firsts  the 
bussines  lines  produces  the  greater  portion  of  long  distance  revenues  which  in 
dicates  the  greater  willingness  to  pay  for  productive  usefi  of  telephone^  and 
second^  the  lines  in  San  Vicente  generate  more  revenues  than  the  lines  in  Ca-* 
bildo  according  with  the  fact  that  the  economic  level  of  activities  is  higher 
in  San  Vicente.  ' 


Conclusions 


(rev. /line) 


> Residential  /  11 
Basic  ^  27 
Bussines  -  79' 


Although  the  results  are  statistically  Valid  only  for  Che 
localities  included  in  the  survey^  tt^ere  are  conclusions  that  prove   xh&  need 
of  suplementary  analysis  for  telecommunications  projects  appraisal. 

From  a  purely  financial  point  of  view  ^d  according  with 

the  observed  distribution,  it  seems  reasonable  to  establish  a  priority  order 

in  the  service  assignments  first  satisfying  t^is  subscribers  that  potentially 

will  produce  more  revenues  and  calls.  Also  it       possible  to  make  the  alloca-* 

tion  by  type  of  tel^phone^  first  attending  the  bussines  sectqr. 

Another  Important  fact >  is  the  weak  correlation  between  fa 
mily  income  and  quantity'  of  calls  and  revenues*  It  seems  that  the  l^el  of  this, 
two  variables  depend  on  the  kind  of  activities  associated  to  the  telephone. 
This  fact  is  reflected,  in  the  correlation  with  Che  telephone  type. 

* 

'  Finally  y  i^t  is  neccesary  to  remark  that  macroeconomic  anal;^ 
sis  does*nt  include  this  aspects  that  are  part  of ^ the  framework  for  economic 
^planning  and  evaluation  of  telecommunication  projepts.  It  seems^  at  l^ast  now^ 
that  is neccesary  to  explore  the  microeconomic  analysis  of  cases r' that    allow  ^ 

\ "  ■     .  '  '     '         •  ) 
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to  understand  the  variables  affecting  the  consximers  choice »  his  willingness  to' 
pay  and|  of  course,  affecting  the  consumer  surplus  associet^d  to  telecommunica 
tions  in>restttents.  * 


POOINOTES 


(  1  )     I  uould  like  to  acknowledge  the  cooperation  of  Compqnia  de  Telefonod 
^  d6  Chile  C  C-  T*       )    in  collectJLnR  data  for  the  survey: 

(  2  ')     A  residential  subscriber  is^one  who  uses  telephone  £xclusiv;ely  for  pujr 
pose's  directly^ connected ^with  the  household^  that  is^.with  the  place 
he  and  his  family  live.  ^  '  ' 

A  busaines  subscriber  is  one  who  uses  the  'telephone  nainly 
aa  an  instrument  associated  with  an  economic^  social^  or  cultural  ins-' 
titutionalized  activity  conducted  in  the  place  where  the  telephone  is 
located-  A  special  kind  of  'bussines  aubscriber  is  the  b^slc  subscriher* 
including  lawyers  ^  accoufitantSi  doctors  and  others  professional  wor* 
kera*    *  '  '  '  * 

'  41    ^  .  \     :  * 

(  3  )      In  Chile  currency  is  pesos  «and  in  August  31  of  1978  the  equivalence  was 
.  ,  ^US$  1  *  $  34;63*     *  ^  ^ 
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technology  and  practically  undeveloped  telecommtmir- 
cationally  in  terms  of  invesraientfoutputf 6iiiplo3nnent 
*  and  sophistication, 

GAPS  AND  LIMITATIONS   .  x 

~  ^  7  TT^     r  '  / 

.The  reasons  for  such  under*<ie^lopment- are 
not  tpr  to  seeky   There  is^firstiy^  the  resource  ^ 
*gaj)*    Telecommunications, ^eth^r  intra^national  or/ 
international  freq\iire  he^vy  investments  on  infra-  . 
structural  support*    Whether  it^concfems  point-to* 
point  land,  lines,  or  .wave-based  radio  cont^t  or 
satellite  communications »  the  need  fqr  resources  Is 
.fdr^^o  gireat  for  a  conventionally  under-de#eloped  ^ 
country ;i»  muster*/  The  .versatility  of.  uses  and 
applications  of  telecommunication  technology" 
nptwith54;^(iingf  which  may  eventually  ;^olijtionize^ 
the  entire>ducational,agripultural  or  industr^ial 
fifystemSf  the  require^ient  df  finances, manpower  and 
matef^ials.even-  in  ,51  year -can  indeed  be  much  Aore 
>than  vftiat  a  country  may  ^be  able  to  divert  ln;a  ^ 
qxtUiiluenhiijm*,  With  ttie  prefssure  ot  populations' 
an^  .competing  claims, Resource  mobilization  is  a 
serioua  limitation  of ^  &11  ^  developing  countries*  ^ 

■  The^'e  Ih  theri.ttie  technology  gap*  The  low  . 
^.eve^  of  technological  sophidxication  ?uid         .    .  , 

,^omp%tence  'generates  problems  -for  innovative 
Mtiyities*    The  absence  of 'technological  irihO-» 
vatibns-to  meet  ^the  gro>4ng^rec^ireme5it6  Is  ^ 
cpin^ounded  by  the  problems  of  technologiical-  * 
adapta;tion'0^  imported  tecihholbgy*  Mere  adoption 
or  iioltktiion  is  not*  adaptation,  and  ev^n  in  low  ^ 
technbio^;  are?a0,-}gl^iijg,  gaps' ekist  in  moat  of 

,«ie  developing  cqiinti^ies*  .^us,for  example, -in 

'3^9(75 'th«*e  waiB  only  one  tel^hohe.'per  1000  persons 
in  Burma  and'  even  less  than^  ttiat  in  some  other 

:coi^trles.  /  Lii9itations,/of  technology  prove -to  .be?  " 
jalqtost  insurmountable  barriers^       both  dlvei*si>- 
ficatlon        mo^^eniization' of  ^telecoram^icatio 
developing  countries*    *:       v.  -     ■ ' 

'  '\  '   ^     <       '  i  .  -     .  / 

Then  there  is  ^the  t^lei^t^'gap^i^rtiere  we;  see 
the  degree  'e5(j)ldsiQi)*  in  many  countries  ;but  with; 
mo^t  of.  them  sheifHt  bf  persons  Vith  the*  retiuired'  ' 
educatirfh  6nd  reqtd.site  training., Tfie  few  that  , 
reach  txpto  rcfte  stahdard       often-  lured  hyy-^^ 
^^S^spetets  aojroad*^  The  advanced  countries  caiT^^ 
ObH^)iisly  pay-  much  more  arid  tKus  attract'  talertt^ 
from  the  underdeveloped  'eiifonoaie^,li^;tl'e  rfeali- 
sing  ^at^^in  the>lohg  run,  it  is-to*j;he  detriment '^^ ' 


was  exported.*    Today,,  not^only  has  Bonn  continued  to 
maintain  the  lead,^  Its  ma;)or  cpmpanies  like  Siemens^  ; 
Fomeck^  Teleftinl^en,  Semikron,etc#  ihave  grown  far 
Mgger*  ^    .  ^  , 

On  the  other  Hand  are  some  of  the  characterise', 
tlcally  undevelopisd  countries  of  Asia  such  as  Laos^ 
^Malayasla*  Burma #Thalland#  Sri  Lanka#PaIclstan#  Nepal 
and  India,  where  the  Industry  Is  more  of  an  apology 
than  birflne^a*    In  Laos,  which  Is  8C$i  agrlqultural 
"oriented  gtrid  Mpendent  heavily  on  foreign  aid,  "it 

t  thtereountry  does  not  have  an  electronic 
lndustr^,"(2)  pb  is  the  case  */ithi|epal#  "  In  Sri 
Lanka  and  Burma  it  is  currently  coiHlned  to  the 
'oductJWn  of  radios' and  ^ome  of  its  components, wjLth 
production  of  ^,760  ajid  600,000  radio 
set3~respectlvely,(3)    The  electronics  industry  int 
Thailand  is  mostly  consumer-based  and  assembly- 
oriented  and  Ajnerican  and  Japanese  products  dominate  ✓ 
"the  domestic  market.    In  Malayasia,  it  caters  mainly 
t/x^t^  demands  of  consumer  industries, producing 
ra<ilos,  TVs,,  telecoramunicatlon  equipment  and 
qpmponents  worth  about  15%  of  the  GDP  employing^  . 
only  about  4G^j0O0  persoijLS,(41    The  total  production 
value  of  ^lElian  electronics  Industry  with  100  large 
scale. artd  1,000  small  scale  units  was  only  US  $362  ^ 
million  jftnd  of  C;hinese  was  only  US  $1800  millions 
in  197^715)    In  Indonesia,  ^he  situation  is  almost 
Cth^seohe*    All  these  countries,  taken  together, have 
the  capacity  of  producing* notlmore/than  one-tenth 
of  the  production  of  Vest  GeJ?mariy  alone,  let  alone 
the  giants  in  the  field  ll,ke.  USA  and  USSR. 

'  This  is  not  to  ;say,howevefc;  that  Asia  does 
hot  have  telecomraunicatlonally  highly  developed 
countries.    Take  for  example,  Japan,  which  In  a 
short  span  o^  a  quarter  of  a  century,  rose  to 
1  a  high  level  that  in  1974  it  was  producing 
Is  worth  US  $16,000  millions.    By  its  low-value, 
•technology  and  high-volume  production  and  an 
>sslve  marketing  strategy,  it  created  and 
captured  many  new  markets •(6;  >  The  mosl^  remarkable 
development  has -taken  place  in  the  two  city- 
cpjintries  of  Sln^appre  and  Hongkong,  the^former 
pi/oduciiig  goods  worth  US  $2300  millions  and  the 
l^tt^r  only  radios  worth  HK^  $31  inlllions  in  1977  ' 
(7)Sjf1freating  the  electronics  miracle  of.J^pan,  N 
though  on ^a.  smaller  *scdle«    But  albeit  these 
three  exceptions, by  and  large, Idle  developing  » 
countries  of  Asia  remain  tied  to  conventional  ^ 
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techiw^ogy  and  practically  undeveloped  telecoinmunif* 
cationally  in  terms  of  inves^ent^outputj^ffiployment^ 
^  and  |ophiatication# 

GAPS  ' AKB  LIMITATIONS   .  x  .  , 

.The  Teaaona  for  such  under-deyelopmoit  are 
not  far  to  seeky    There  ia^firatly^  the  reaource'- 

*gap#   ^Telecommuhicationa, whether  intra-national  or: 
international, require  heavy  investments  on  infra-  , 
stxiictul*al  auppojrt*    Wiether  it  concema  point-to- 
point  land  lines,  or  .wave-baaed  radio  conta^Jt  or 
aatellite  conununicationa,  the  need  for  resourcea  fs 
far /too  great  for  a  conventionally -under-developed 
country /'to  muster*.  The  veraatility  of  u:?ea  and 

" applicationa  of  telecommunication  technology' 
nptwlthst^ding, which  inray  eventually  revolutionize^ 
the  e^tireSeducational,agriQultural  or  industrial 
systems,  the  requireifient, >Jf  finances, manpower  and 
materials. even-  in  .gi' year  .can  indeed  be  much  ihore 

-^than  what  a  country  may -be  able  to  divert  in  .  a  ^ 
qxiinijuenhium*    With  the  pressure  olf  populations- 
an^  competing  claims, resoiirce  mobilization  is  a 
serioua  limitation  of"  all ^  developing,  countries* 

■There  i^  theri.the  technology  gap*  The  low  . 
5.evel  of  technolegical  sophiAxication  and  . 
.^omp^tence  generates  probl^s  -^or  innovative 
Mtivities*    The/absehce  of  ^teohnolDglcal  irihp*  ' 
vatiOns.to  meet  the  growing  requiremesits  Is       '  " 
c<MHpounded  by  the  problems  of  technological^  ' 
ad^ptatioh^of  ^injaorted  tedhnolbgy*  Mere  adoption,/ 
or  imltatiTon  is  not  adaptation,  arid  even  in  low  ^^ 
technblo^.  areas, 'ig;|,aj?ing;gap$ex^     Inmost  of 
.the  developing  countries*    Thus, for  example, ^in 
'5^9,75  there  was  only  x>ne  telephone,  per  1000  persons 
in  Burma  end!  even  l^ss  than  that  in  some  other 
:couritries#  *  Liiofitations^Jof  teci^ology  prove^to  xbe; 
elipbst  insurmountable  barriers  in  both  divei*qi- 
f  ication  and  moAemization  df  ^telecommittiications 
ii*!  developing  countries;    »:    "  v 

Then  tiaere  is  ^;he 't^lei>t^'gap,-1rtiere  we.isee 
the  degree  escpldsi^Q  in  many  cpuntr£es  .but  with^ 
mo^t  of^  them  ghaf^t  bf  persons  with  the'retjuired^  ' 
educati'cJh  and  .i/eqiaisite  tra:(ning#.' '  The  jfew  that  , 
reach  upto  jjoke  standard  are  often  liared  1>yx^-s.  ^ 
PS^ospe^jts  aT)|road^^  The  advanced  countries  can^^' 
OOTl'ously  pay-  muph  more  arid  th\is  ;attra<rt*  talent, 
from  the  und^rdeVeljpped  "e5cfonamie:?,little  rfeali- 
sirig  that^^in  the\long  run,  it  is  to^ibhe  detriment"^' 
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Of  both*    The  limitation  that  l4ck  of  talent  Haposea  on 
the  dynamics. of  development  can  Ife  really  disturbing  for 
the  entire  economy*  u   .  ^  ^ 

'  And  finally,  there  is  the  direction  gap*  Develop- 
m^t  can,  in  the  circumstance  of 'xmder-desrelopment^have 
mainly  two  desirable  ob;jectives  -'maximization  of 
returns  or  distribution  of  gains*    It  is  uiifortunate 
ttiat  Jii  thel  developing^  countries,  there  is  often  a 
^flttchotomy  between,  the  two  aifd  thua  a'nee<f  for  priority 
ot  one  over  the  other  arises*  Teleco!mnunicatio«s,with 
a  heavy  deployment  of  malleable  resources,  preafents  a 
specially  difficult  choice  f&r  investment,  for  this  - 
seems  to  semre  neither  of  the  objectives*    There  is 
al^  a  constait  competition  between  claims  of  diverq^i- 
fication  and  sophistication*    This  inde^  is  the  dilemma 
which  becomefS  a  serious  limitation  to  the  development 
.of  telecommunications* 

With  the  limitations  so  imposed  by  the  scarcflj|^ 
of  malleable  ^sources,  the  non-availability  of 
reqxiisite  level  and  variety  of  technology!  the  dearth  ' 
'of  suitable  tejumipal' personnel  and  the  lack  of 
proper  directioV  and  perspective,  telecommunications 
have  presently  a  limited  role  to  play  in  ^e  develop- 
ment of  underdeveloped  economies  of  Asia*    This  does 
'  not, however,  obviate  the  need  for  indigenizatioh  or 
ur^ncy  for  fua  expanded  role* 

*  Options  before  Developing  Countries* 

The  developing  countries  have  teainly  three 
sets  of  oi)tions  before  them*    Firstly,  they  have  the 

*  choice  belH^een  continued  dependence  on  foreign  aid  - 
and  investment  and  self«-reliance  and  ihdigenization* 

In  the  former,  not  only  there  may  not  be  a 
develoiMnent  of  indigenous  industry  but  there  may 
also  be  a  systematic  overpowering  of  the  internal 
market  by  foreign  products,  to  the  detriment,  of .  the, 
national  economy  and  its  growth  In  general,  as  in 
Thailand*    In  the  latter,  the  country  may  propose 
to  pass  through  the  conventional  Stages  of  ^growth  ^ 
envisaged  by  Rostow,^  or  ;)ump  the  queue,  and  turn 
the  qomer  in  a  short  span,  as  in  Taiw&rt  an4  Korea* 

'  ^       Secondly, they  may  aim  at  the  diversification 
of '  technology  or  at  hiigher  levels  of  sopTiistication, 
in  either  of  which  cases  investments  of  money  an,d 
materials  majT  be  substantial* 
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In  the  former,  the  process  may  aim  at  the  appli- 
cation of  low-level  low  cost  technologj^  tp  hitherto 
unconventional  fields  sttch  as  agrl-elecbrpnlcs,  mining 
and  education,  as  is  being  undertaken  in  India.  In 
thd  latter, apart  frwft  increased  sophistication  in 
existing  fields,  such  new  fields  as  space  communica- 
tions through  ^tellites  may  also  get  some  priority, 
as  in  Indonesia  and  India*  ^ 

And  finally,'  they  may  lay  stress  on  maximiza- 
tion of  returns  on  investment  or  did?lbutlon  of  gains 
of  telecommunication  developneht;    In  the  former,  the 
deployment  of  resources  may  t^e  place  mainly  in  some 
selected  areas  like  consitmer  telecommunications,  as  in 
Burma  and  Sri  Lanka  or  on  production  of  quick-yield 
projects, leaving  the  core  area  and'the  infrastructure.' 
to  fend  for  Itself , as  In  India..   In  the  latter, 
programmes  of  rural  and  interior  linkages  and  mas^ 
projects  like  rural  literacy, as  in  Ind3hesla,  may 
share  the  investment  cake. 

Options  before  Developed  Countrless 

The  options  before  the«developed  countries 
like  U.S.A.,  West  Gerroeny  andU.S.S.E. ,  are  also 
primarily  three.    Firstly,  they  ma^  decide  to  l^aye 
■the  developing  countries  to  themselves, with  no 
*  support  or  seirvices  to  develop  the  areas;    This  i*ill 
not  only  be  a  violation  of  the  U.N.  Charter,  but  will 
also  be  detrimential  to  world  peace  since  it  will 
eccentuate  the  differences  between  the  haves  and  have- 
nots.    In  a  field  like  telecommunications »  whi^h  offers 
a  tr^endous  potential  for  world  prosjfertty,  the 
policy  of  seclusion  will  be  ealamitioua.    An  under- 
developed economy  is  as  nuch  a  drain  on  t^e  developed 
part      the.  world  as  on, its  own  ecpncHoiy.    This  option 
therefore' offers  no  choibe*        .  '  >s  . 

Secondly, they  may  decide  to  sitppjcirt  develop- 
ment, programmes  of.  teleconmunl cations  iii  developing 
cotmtrles  In  suciv  a  manner  that  they  .arouse  the   -  - 
demand  but  ^take         to  feed  it.  from  their  owns 
Industries, disallowing  iSsie  growth  of  indigenous 
Industry*    This  has  the  advantage  of  building  an  infra- 
structure and  creating  a  max4cet  and  Irr-tJiese  respects 
is  conducive  to  some  degree  to  development*    But  it  is 
still  not  the  answer  to  the  call  fjor  global  progress* 

■  And  thirdly,  tliey  may,  act  as  catalysts  to 
development  by  providingaldf  advice  and  assistance  in 


such  a,  degree  that  ^ile  encouraging  domestic^  effort 
they  neither  thrust  indigenization  nor  provide 
crutches^  for  future^defl^oi«ient»    In  the  longer  run, 
and  in  the  larger  Interest  of  the  world  communfty, 
this  precisely  is  the  role  e:q)ected  of  developed 
countries.    The  fear  of  competition  and  eventual 
ouster  is  fuisplaced,  for  a  strong  Japanese  and 
Taiwanese  telecommxmication  industry  even  now  poses 
little  challenge  to  the  developed  co\mtries# 

But  the  developed  coxmtries  have  their  own 
limitations*  ^heir  prioi^ity  for  self-interest  can 
not  he  overlooked  merely  hecabse  they  are  reluctant 
to  support  development  prograinmes  in  developing 
countries  on  a  scale  that  the'  latter  desire^  Their 
desire  for  gratitude  In  return,  if  not  return  on 
investment,  can  he'  Justifiably  appreciated*  Their 
concern  for  national  policies,  emerging  suddenly 
detrimental  to  their  interests,  cannot  he  ignored* 
Their  scarcity  of  resources.  In  &pite  of  the  afflu- 
ence that  they  exhihit  and  th^^^nsequential' 
constraints  of  participation,  cannot  be.  washed  away 
hy  derision  or  contempt*    They  indeed  have  their 
own  problems* 

International  Responsibility;  ^' 

It  is  in  this  light  that  international  action 
rather  than  bilateral  or  multilateral  effort, becomes 
necessary*    Telecommxmipation  is  a  field  where  inter 
national  reaponsl-bililqr  is  much  more,  -  for  while 
helping  conserve  depleiK-ng  energy  resources  and 
facilitate  savings  on  labour,  time  and  transport, it 
caiPverily  transform  the  htonan  life* 

Intei4iational  action  in  telecommxmicatlon  . 
woxild  thus  seCTi  to  be  inevitable*    The  areas  that  ^ 
woxild  require  such  action  would ,  include  technologi- 
cal extension,  financial  support, global  planning 
and  international  monitoring* 

The  extension  ff  technology, through  vertical 
and  horizontal  ta:*ansrers,  is  necessary  since 
crea^ve  development  of  indigenous  technology  is 
generally  lacking  in  the  developing  countries^ 
Recent  trends  in  International  technology  transfer 
indicate  "development  and  centralization  of  Inter- 
national information  bjoreaus,  incrfease  in  size  of 
R8<B  organization,  and  merger  and  increase  in  size 
of  *thlnlc  tanks*  engaging  in  research  and  analysis 
of  market  and  social  trends*"  (8)  Satellite 
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collaborations,  unified  fcoanputer  systems,  international 
telephone  grids,  are  some  of  the  areas  that  have  gained 
attention*    But  this  seems  to""  be  littlg  to  v/hat  needs'S^ 
to  be  done*    Coopei*ation  in  seismic  fof^ecasts,  floods 
warnings,  tidal  and'weather  reports,  sophisticated  hard 
and  ^oft  ware  manufacture, etc*,  are  some  of  the  areas 
that  would  need  wide-sc&le  technologi'calMransfers* 
Perhaps  more  Organizations  like  Interns^tional  Tele- 
communication Union  and  Asia  Electronics  Union  need  to 
be  promoted*  ' 

For  this  purpose,  internatJjD^al  fuijding  of  ' 
projects  and  schemes  would 'b^c^)in^\ineyi table*  There 
are  iii  existence  such  intepna^U.^nSl  aid  bodies  as 
World  Bank  (IDA),  Asian  Dewtopment  Bahki(ADB)  and 
Islamic  Development  Bank  CpB),  but  their  primary 
attention  se^ms  to  be  concentrated"  on  general  agro*- 
indust^^al  development*    An  Eit^rnational  Telecommtoii- 
cationTunding  Authority, with  say  five  thousand 
million' dollars  initial  capital^,  would  not  be  ^a  ^o^i^ig 
proposition  even  for  develoyed.  countries*    In' terms  of 
creation  of  demand  and  markel^s,  .^it  fcJl  Jfxelp  both  the 
donor  and  the  beneficiary  coijntry;  ^|tgional  Tele- 
communication Aid  Banks,  somethings  on  i;hejpatterrf  6t 
Association  of  South  East  Asiart-'Nationte  X'ASBAN), would  \ 
also  bg  an  idea  worth  serious  ejeplo3?atio]ri* 

Technological/transf 6^1*3  and.  funding  woiilo. 
obviousjbr  require  *intematioha3P  placing,  which  ctou^^d 
include  a  world  master, plan^of^  telecommunication  \ 
developmoit  and  small  national  plan?  of^'partjcipation  , 
as  well  as  dev^opment*    This  would  require  an  under* 
standing  on  thewpart^of  the?  developing  nations  that 
they  cannot  confuse  sovereignty  wi12i  ar^^itrariness 
and  still  expect  foreign  a^^d*    The  policies  ^f  many 
auch  nations  need  a  seOond  loplC*    The  developed  ^ 
nations  have  also  to  sh(/6d  JChe^yt^  that  money  and 
technology  transfers  are  beneficial  oxLtj;  vith  hidden 
strings*    It  is  only  in  the  atmosphere  of  mutual  ^ 
understanding  and  trust  that  international  planrflng 
can  take  plac^  j 

And  finally,  there  must  be  some  organization, 
within  the  U*N^Charter,  to  monitor  the  telecommuni- 
cations plan  and  to  (^vetail  the  national  plans  into 
the  international  network*    Telecommtoiications  being 
mostly  for  pe^<^ful  purposes,  the  e^cperiences  of 
disarmament  moip.toring  albeit,  this  should  not  pose 
aerious  problems*  *  ^ 

*\     •    ,  '  ■ 
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Tel«cpmmuhleatibn  can  hAV«  tr«a«ndous  socio* 
eeonMilc  inpaot  in  developing  countries*    A  plan  of 
glo)>al.  pfiurticipation  $n  telecommunication  develop- 
nent  in  India,'  for  example,  "may  include  partici- 
pation in  mass  contact  and  mass  warning  systems . 
both  having  immense  socio-economic  , ramifications;; 
The  emphasis  in  the  foro^er  could  be.  on  low-cost 
low-level  technology,  entailing  a  much  ^eater  use 
ot  yirslesa  and  satellite  communications,  rather 
than  the  existing  dependence  on  land-based  point- 
to-point  telephone  and  tele^aph  systems*  Vi(hile 
production  and  use  of  wireless  sets  oould  be  made 
free,  cheap  and  portable  T7  i^ecelver  setA  could 
virtually  revolutionize  adult  literacy,  family 
planning,  health  and  hygiene,  agricultural 
extension,  epidemics  and  crime ' control  programmes* 
Even  in  telephpnes,  mass  production *of  equipment 
with  an  automatic  national  telephone  ^id  may  not 
only  facilitate  business  and  economy,  but  may  also 
transfonsN^ifi^JEural  scene* 

«Xn;bhe  latter,  timely  and  accurate  warning 
syst^  for  flood,  earth-quakes  and  even  iceather. 
Including  cyclonic  and  tidal  warnings  are  Car^from 
adequate*    In  this  respect,  a  beginning  has  been 
made,  through  INTELSAT,  INSAT  &  ICRISAT  (and 
througlh  Indigenouft  Aryabhatta  &  now  Bhaskar)  but 
there  ronaihs  a  tremendous  gap  between  the  need 
and  the  'facilities*    Satellite  Communication  ^ 
offers  widen,  oulcKer  and  more  accrurate  mode  of 
-jCommunlcation,C9)  bat  requires  a  mudi  higher  level 
of,  technology  and  enormous.  Ihvestaaits*    And  It  is 
because  of  "Uiis  tbi^t  assistance  from  developed:  * 
countries  and  international  organizations  may 
become  necessary*  i  ,  , 

,  The  discharge  of  l^e  International  respon- 
sibility of  developed. countries  and  International 
organizations  is  the  need  of  the  hour*    The  issues 
are  clear;  either  we  have  a  vorld  order  of  tele- 
'C(»mninlcations',planned  for  .peaceful  process  or 
we  continue  to  divide  the  world  into  the  haves  & 
h«t«-nots,  endangering  world  peace  and  prosperity* 
The  choice  i.8  also  clear*    It  is  indeed  the  manner  , 
and  the  modalities  of  establishing  such  a  world 
order  In  a  short  span  of  time  that  this  Conference  ' 
iieeds  to  discuss  and  deliberate*    This  will  also. 
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b«  a  fitting  tribute  to  ^ternational  cooperation  and 
•ndMTOiir  towards  aaking  the  world  a  better  place  to 
lire,  in* 
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Abstract 

^  V 


^  *        This  paper  argues  that  ^the  meeting  of  developing  nations'  communications 
,  retirements  generally  has  been  consistent  with  the  tenets  of  the  New 
Economic  Order*    Specifically^  the  paper  explores  how  the  Pacific  experience 
reflects  this  fact*  and  consequently  represents  a  desirable  example  for  other 
LDC's  to  follow  in  the  course  of  their  own  development* • 

I.     INTRODUCTIOH^^  .  \ 

The  pt^rpose  of  this  paper  is  to  explore  how*  in  the  Pacific  region* 
the  meeting  of  developing  nation's  conmiunlcatlons  requirements  through  the 
mode  of  satellite  communications  has  typically  been  consistent  with  the,- 
'  tenets  of  the  New  Economic  Order  \NE0)»V    This  concept  is  the  new  phlloso*^ 
phical  li^derpinnlng  of  North/Sau^  relations;  it  calls  for*  among  other 
things^  industrialized  and  developing  countries  jointly  contrlbutii^g  to  the  - 
Mproventent  of  Third  World  countries'  technological  and  scientific  infra-^ 
structure*  as  well  as  the  furtherance  of  their  industrialization  and' develop- 
ment*   The  NEO  coth^ept  .in  its  establlshineut  of  a  new  irorking  framework  for 
international  relation^  has  emphasized  that  a  symbiotic  relationship  is  shared 
by^the  developed  and  developing  world  >    In  other  wor<}s*  the  Third  World  repre- 
'  sents  a  vast  market  which  the  developed  world  couj^d  exploit*  while  these  "very 
goods  :whlch  could  be  imported  by  the  developing  world  represent  the  keys  to 
development  the  Third  World  so  greatly  n^eds* 

■  '     ■         ■  ■  r 

Unfortunately*  though  not  surprisingly*  this/concept  of 'reciprocal 
need  and  interdependence  has  tended  to  generate  ai^ver^sarlal  relationships  on 
various  topics*  rather  than  cooperative  ones*    The  international  telecommunica- 
tions sector  is  not  an  exception  to  this  dysfunctional  phenomenon*  though  truly 
it  has  not  been  an  area  of  as  intense  debate  as  other  areas*  Such  as  trade* 
Nevertheless*  the  recognltl^on  that  the  world       increasingly  more  integrated* 
necessitating  Intraregional  and  ^international  cooperation*  has  characterized 
the  Pacific  t&l&comiQunicatlons  development*    While  more  could  have  been 
achieved*  as  is  always  .t;he  cas^  in  development*  in 'the  Pacific  region*s 
telecommuaications  sector*  nonetheless  those  accomplishments  which  do  exist 
'  *  have  been  generally  consistent  with  NEO  concepts*    It  is  useful  ^  exvnine  the 
Pacific  experience*  since  ^  from  an  overall  perspective^  it  r^presen^^  a^esirable 
example  for  otlier  developing  nat(J.onp  to  follow  *in , the  course  of  theij  own  devel- 
opment* for'the  telecommunications  sector  as  well  as  cithers* 
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II.     CHAHGIMG,REUTIQNSHIPS:    A  MACRO  PERSPECTIVE 


*'Prior  to  the  advent  of  the  NfW  concept  >  the  developed  world  typically 
participated  in  international  fora*  telecommunications  and  otherwise* 
with  a  conservative  attitude  as  regards  their  financial  assistance  of  the 
developing  nations^  needs.    The  developed  world  seemingly  viewed  its  position 
as  one  based  upon  benevolence*  with  no  real  impetus  existing  to  provide 
economic  and  technical  aid  except  for  a  moral  one-    Significant  need  was 
invariably  seen  by  the -^industrialized  commurRlty  as  "fieing  synonomous  wltt^  the  - 
developing  world;  yet >  this  need  was  not  mutual  since  the  developed  world^s 
need  of  tsihe  developing  world  was  viewed  essentially  as  being  marginal.  ^ 
However*  this  is  not  to  argu6  tba^  nQ  economic  or  technical  aid  had  been 
forthcoming  from  the  developed  world  for  the  benefit  of .the  developing  natiohs* 
In  the  telecommunications  sector*  for  instance*  the  developed  world*  through 
the  ITU*,*annually  averaged  in  the  mid-1960^s  $7jmlLlion  in  equipment, assistance 
which  was  additional  to  fellowship/technical  assistance  programs.  .The  World 
Bank  (and  the  IDA)*  the  largest  international  l^dfng  agency*  dispensed  $139' 
million  during  a  similar^  period  on  telecommunications-related  projects  in 
the  dwfeloping  world.    Regardless^  of  the  size  of  thes^e  amounts*  it  is  obviou^' 
'that  relative  to  the  challenge  which  existed*  the  moi)ies  vere  inadequate. 
Of  course*  telecommunications-oriented  projects  had  to  compete  with  all  other 
sectoral  priorities  resulting  in  the  total  amount  of  aid  which  the  developed 
world  vas  prepared  to  offer  the  developing  world;  nevertheless  *  even  based  on 
this  macro  view*  aid  for^  all-  sectors  w^s  inadequate  relative  to  the  need. 
Benevolence  and  goodwill — while  laudable — provided  by  a  marginal  stimulus  for 
the  dev<£loped  world  as  regards  the  dispersiqn  of  aid.    On  the  othef  hand* 
the  developing  world*  prior  to  the  emergence  of  the  NEO  philosophy*  was  in  no 
real,  political  position  to  force  an  increase  In  the  Xevel  of  ^aid  jfhich  the 
developed  world  was  prepared  to  coffer-    The  Third  World  had  no  sanctions  or 
power  and*  for  the  most  part*  was*  fragment ed- 

^  The  evolution  and^hcceptahce*  albeit  lomewhat  limited^  of  the^BO  con- 
'  cept  has  not  reversed  the  net  balance  of  the  relationship  between,  the  developed 
and  develPping  worlds*  but  it  has  shifted  power  such  that  the  dev^oping,  ^ 
country  positiPn  has  strengthened  in  relative  terms,    The  idea  that  develop- 
ing cbuntries'^re present  an  engine  of  growth  for  the  industrialized  countries*  - 
particularly  by  being  a  source  of^  critically  needed  raw  materials*  has 
provided  the  developing  world  witlNsome  political  power.  -  It  is  growing  mDre 
apparent  to  the  Industrialized  world  that  reasons  other  than  goodwill  exists 
for  aiding  the  developing  world.    The  motivation  from  t(ie  developed  world^s 
perspective  engendered  by  the  NEO*s  mutual  rieed  concept  clearly" exceeds^tbat 
motivation  which  existed  prior  to  the  NEO^s  development, 

Tlie  level  of  developing  country  politic?al  powex^ln  tM^  emerging  NEO 
framework  Varies  by  region  and  manifests  itself  differently  in  bilateral  and 
multilateral  relatiot^shl^s.    Importantly*  this  power  will  be  enhanced  l)y  the 
developing  world  community  learning  how  to  effectively  present^  in  various 
intermtional  fora       well  as  upon  a  bil^tciral  basis^  their  ai^d  requirements 
^ich  flow'from  their  development  priorities.    Needless  to  say^  this  entire 
scenario  presupposes  cooperatj-ve *  orchestrated  effort  amongst  the  U)C\s 
^themselves.    With  any  noteworthy  shift  in  power  in  the  international  system* 
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new  relationships  and  behavior  patterns  are  spumed*    Currently  being  in  a 
transitional  period,  however,  adversarial  relationships  (within  the  de-  ^ 
^Ippin^  world  and  between  it  and  the  industrialised  world)  have  arisen 
as  a  consequence  of  nations  and  nation  blocks  adjusting  to  the  shift  in 
pcwer*    Hopefully,  these  relationships,  will  be  replaced  by  cooperative 
ones*    Hiifs  is  particularly  apropos,  since  from  a  theoretical  standpoint 
the  NJO  is  cooperative,  not  adversarial* 

We  turn  now  to  the  Pacific  area  as  an  example  of  how  the  neo  nten" 
tality  of  mutual  need  and  cooperation  has  been  an  instruinental  element  in 
achieving  telecommunications  development* 

t  t 

III*     THE  PftCJPIC  EXPERISHCE 

X^le^mmunications  development  in  the  Pacific  re^on  has,  within 
the  framework  of  the  NEO,  profited  because  nation-state  r^lationshijjs  on 
three  levels  have  tended  not  to  be  adversarial,  but  rather  cooperative: 

'  LEVEL  DEFINITION  ^ 

international  Multilateral  relations 

typically  international 
organizations  interfacing 
^  .  '  with  LpC's 

Bilateral  Individual  developed  nations 

int:erfacing  with  an  LDC(s) 

^  Regional  Intraregional  interaction 

amongst  IDC*s 

Pirst^to  be  discussed  is  cooperation  on  an  international  level 
between^the' j^eyeloped  and  developing  world  as  regards  the  telecommunica-*  ^ 
tions  secto:^*    ^r^ough  the  ITU^  with  funds  partially  being  dispers$p 

^  through  the  u'kdp,  the  Pacific  region  has  received  funding  ai^d  fellowship/ 
technical'  a^sistfuice,  for  both  large  scale  and  small  scale  t^ecommunica-* 
tions  projector    In  the'early  1970's  (the  latest  fo^  whiph  reliable 
statistics  a^e  ava^l^le) ,  Indonesia  and  Malaysia  represented  the  largest 
aid  recipients  in  the  Pacific  Basin,  with  Japan  and  Australia  being^the 
regi9ns^'  largest  donors,  both  bilaterally  and  multilaterally*    The  prin- 
cipal emphasis  of  the  ITU  in  this  regard  was  tlje  development  of  tele- 

.communications  training  centers  in  Band\df^(Indonesia)  ^  Kuala  J^^ampur 
(Malaysia)  ^d  Manila  (^e  Philippines)*'  Notably  with  respect  to  satellite 
communications;,  the  Japanese  have  funded,  through  the  ITU,  feasibility 
studies  on  a  bilateral  basis  in  Malaysia,  and  fellowships  for  Indonesia, 
Malaysia  and  the  Philippines*    Other  Pacific  Basin  nations  which  have  re- 
ceived XTtJ  assistance  are:    Fiji^  Paupa  and  Hew  Guinea  and  ftestem  SamOja* 
Such  assistance  has  tJfeen  supplemented  by  the^more  broadly  directed  efforts — 
financial  and  otherwise—of  the  ITU's  parentZ^rganiaation/ the  United  Nations, 
concerning  areas  such  as  educational  televisioh/  computers  'and  computer  com^ ^ 
municat^ions  for  the  purposes  of  technology  transfer  an^i^ransborder  data  flow* 
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A  second  example  of  international  cooperative  Effort  in  the 
telecommunications  sector  is  the  INTELSAT  organization*  with  102  member 
nations*^/  which  has  endeavored  to  respond  to  the  n^eds  of  the  developing 
world  in  a  variety  of  ways:    notably*  through  declining  space  segment  charges* 
by  providing  technical/operational  Benefits  and  establishing,  transponder 
lease  policies  for  domestic  communications.    Recently*  the  question  of 
Intelsat's  responsibility  for  its  developing  country  members  was  raised 
and  subsequently  resolved  through  the  establishment  of  the  INTELSAT  Assistance 
and  Development  Program  (lADP).    The  lADP  is  charged  with  the  responsibility 
of  providing  technical  assistance  for  satellite  telecommunications  infrastruc-  ' 
ture  development  to  request ing  member  nations  for  both  sliort-term  projects 
(on  a  free-of-charge  basis)*  as  well  as  long**term  projects  ( i.e,  *  those 
exceeding  two  months  on  a  cost-reimbursable  basis)*    Although  only  a  few 
countries  have  availed  themselves  of  the  IADP*s  benefits  because  of  its  recent 
startup,    the^program  promises  to  be  a  valuable  development  tool  for  member 
nations  as  ttey  begin  to  incorporate  the  Program's  offerings  in  their  domestic 
development  planning.     ^^ELSAT*s  excellent  coverage  of  the  Pacific  and  the 
involvement  of  the  Paciak  member  nations  in  I'NTELSAT  recommend  their  use  of 
the  l&DP.    As  an  histor»9L  aside*  it'  should  be  noted  that  the  ^dialogue  between 
developed  and  developing  country  members  lasted  over  a  two-year  period*  yielding 
the  compromise  of  the  lADP;  ,  The  discussions  leading  to  this  resolution 
typically  recognized  how  the  needs  of  both  the  developing  and  developed  country 
members  and  the  INTELSAT  organization  itself  could  be  mutually  satisfied. 

Shifting  the  focus  from  these  multilateral  relations*  we  turn  now 
to  the  second  level  on  which  the  Pacific  Basin  rt^tions  h^ve  benefited  within  - 
the  NEO  on  a  cooperative  basis*  namely  bilaterally.    The^PEACESAT  system',  . 
in  wfiich  it  was  demonstrated  that  satellite  systems  can  operate  cost- 
effectively  in  environments  of  relatively  low  levels  of  technological  sophisti- 
cation* stands  out  as  a  prime  examt>le.    PEACESAT  provided  the  world  with  the 
first  satellite  library  network*  the  first  satellite  education  network  and 
the  first  regional  satellite  network.    It  established  communications  units 
between  Australia*  New  Zealand*  Papua*  Samoa  and  the  United  States.    The  program 
was  funded  by  Pacific  Basin  nations  using  a  United  States  ATS-1  satellite  for 
voice  and  data  teleconferencing  services.    The  cost  of  the  program  from  1971 
to  1976  was  leas  than  $500*000.    As  was  argued  by  one  observer  of  the  PEACESAT 
Project:    '*It  Is  in  the  self*- interest  of  both  industrial  and  non-industrial 
nations  to  open  up  two-way  communications  tailored  to*  the  requirements  of 
world  development  programs.    The  PEACESAT  Project  offers  an  appv^ch  based 
on  cooperation  and  mutual  respect. 4^/  *  V'k^v 

The  United  Eltates  is  apparently  aware  tl^t  a  jusCtfitfSJ^ifi'^t^^a  exists* 
gA^en  the  successor  the  PEACEgAT  and  SITE  projects*  to  fund  a  cl)^^nications 
^^satel\lce  program  for  the  developing  nations.  .  Ambassador  John  Rhynehart  of 
the  International  Communications  Agency  proposed  last  year  a  $25>  million 
program  by  which  Third  World  governments  could  beam  literary*  health  and 
similar. assistance  programs  to  remote  areas.    Thet prdgram  would  be  funded  by 
'  ^he  Agency  for  International  Development  using  INTELSAT  facilities  or  those 
of  other  appropriate  satellite  systems.    Cognizant  of  the  desire  of  the 
developing  nation^  to  exercise  control  over  the  comnunicatlons  process* 
Rhinehart  had  fuijther  proposed  that  the  programming  will  be  managed  by  the 
recjlpient  countries.    He  remarked*  **At  its  conclusion*  all  aspects  of  manage- 
ment and  control  will  be 'turned  over  to  the  recipient  nations.**  , 
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'The  last  level  Of  relationships  from  which  the  Pacific  region  has 
benefited  is  that  of  intraregional  cooperation  in  telecommunications*  While 
in  ^  narrow  sense  the  NEO  refers  to  relations  between  developed  and  develop- 
ing nations,  as  a  concept  it  implies  a  relatively  unified  position  amongst 
the  members^f  each  group*    Truly,  the  main  premise  of  the^  NEO  cannot  be 
logically  and  forceably  argued  nor  be  realistically  accepted  without  general 
unitjy  on  each  side*    In  this,  the  Pacific  region  excels  with  the  example  of 
the  I>a_^lapa  system  and  the  expanding  ASEAW  Organization*    As  the  NEO  concept 
has  evol^?bd,  so  has  the  ASEAN  Organization's  participation  in  Palapa*  Cur- 
rently, high  quality  voice  and  television  transmissions' are  being  made  ^ 
within  the  nations  of  Xn4onesia,  the  Philippines^^/Malaysia,  Thailand  and 
^  Singapore*    Tbe  system  provides  only  domestic-'-t^ecommunications  sei;vices  so 
as  to  avoid  violations  of^member  state  agreements  with  INTELSAT  to  use  the 
INTELSAT  system  for  international  traffic*    /Amongst  the  developing  world,  the 
Palapa  system  represents  the  only  true  currently  operational  measu*  of  suc- 
cess for  regional  telecommunications* 

IV,     COMMENT  '         ^  ^  II  ' 

The  transition  period  in  which  the  international  community  finds  it- 
self today  renders  the  tenets  of  ther  NEO  more  frequently  goals  than  operative 
principles*    Progress  is  slow  and  perhaps  non-existent  in  certain  geographic 
areas  and  sectors*     In  international  fora^  it  is  not  surprising  that  the  de- 
veloped world  community  construes  the  developing  world*s  needs  primarily  in 
financial  terms  as  costs*    Equally  not  surprising,  the  developing  world  fre* 
quently  is  of  the  opinion  that  by  virtue  of  an  unequal  distribution  of  wealth, 
the  industrialized  world  is  obligated  to  help  the  developing  world*  While 
their  views  may  be  somewhat  stereotypical  and  not  characteristic  of  all 
developed/developing  world  relations,  nonetheless,  they  do  frequently  wid  ac*- 
curately^epifesent  the  current  predispositions*    Obvi^ously,  these  perceptions 
are  counterproductive,  to  which  the  development  experience  pritjr  t?o  the  NEO 
testifies;  for  mutual  gain,  it  is  incumbent  i^on  policy  planners,  while  aware 
of  these  predispositions,  to  emphasize  how  relations,  and  hence  negotiations, 
should  seek  to^ reflect  the  tenets  of  the  NEO*    To  ignore  the  principle  of 
mutual  needs  ahd  consequent  gain  is  merely  to  exacerbate  international  ten- 
sion, thwart  development  objectives  and  incur  nega^ve  financial  ramifications 
for  all  parties*  ^  '-'^N^  * 

It^^as  ieen  argued  herein  that  Pacific  telecommunications  development 
has  typified  MEO  tenets;  yet,  the  level  and  quality  of  the  development  effort 
can  always  be  enhanced*    Obviously.,  as  not^d  earlie^,  the  concept  of  develop- 
ment is  virtually  unending;  in  tfee^eirarchy  of  needs,  there'always  remain 
higher  ones*    Nevertheless,  a  stronger  motivational  element  exists  with  the 
NEO  concept  than  without  it*    IJiis  will  give  impetus  for  growth  similar  to 
what  the  Pacific  region  hag^ experienced  in  the  past  in  telecommunications* 
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FOOTKOTES 


1.    The  views  expressed  herein  are  solely  those  of  the  author  apd  in  no 
way  reflect  those  ^of  the  Corporation,  ..^^^^^^ 

2*    The  wide  diversity  of  less  developed  countries  (LDC)  telecommunications 
needs  reconnnends^the  employment  o-f  various  types  of  teleconintunications 
systems:    microwave  networks^^  cattle  Jietworks>  and  satellites.  Attention 
will  herein  be- focused  upon  satellite  communication^  in  that  their  plan- 
ningt  construction  andw/f^perat ion  necessitate  the  greatest  lefvel  of  inter- ^ 
national  negotiation  of  these  three  system  types*  and  hence*  will  be 
most  illustrative  of  the  thesis  that  Pacific  telecommunications  develop'- 
ment  has  been  in  keeping  with  the  spirit  of  the  HEO.     Beyond  this/ it  is 
useful  to  en^hasize  satellite  systems  within  the  context  of  development 
due  to  thieir  unique*  time-efficient  and -generally  cost-ef  f  ectiye 
contributions^  and  the  value  of  these  contributions  to  a  nation's  develop- 
ment • 

3*    Furthermore*  earth  stations  operating  in  the  Pacific  region  (using  tHfe 
Pacific  Ocean  Region  satellite)  are  located  in  New  Zealand*  Australia*  ^ 
New  Caledonia*  Fiji  Islands^  t^uru*  Hawaii*  Guam»  American  Samoa*  The 
Philippines*  Hong  Rong>  Malaysia*  In<lonesia*  Japan*  China*  Tonga*  Hew 
Hebrides >  French  Polynesia  and  the  Solomon  Islands. 

4-    ''PEACESAT'**  WORLD  HEALTH*  January  *  1979*  by  John  Bystrom  , 
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*  Interconnecftlng  tKe  AIJTOVON  X^elecomSmivicatlon  Network  with  comniercial 
stared  program  telecpnimunicatloft  switches"  has  been -^-^roblem  for;  some  time 
because  AtJTOVON  has  m'any  Seatur^es  not  used  in  conimercial  swifchfes*  including 
precedence  and  pf^fempt-ioni^  ^hus^  any  interface  between  the  two  systems '^sitjst 
provide  the  followij^gs     (lX/tai.1  diversion  to  an  oper^or  with  queue  precedence     ,  - 
indication;  (20  AUTOVOK  preemption    detection;  and  (30  operator -pre  emption  of' 
Outgoing  precedencV  cajl^st    In  addition*  *the  interface  unl£  must  be  (4)  highl-y^ 
reliable;  (5)  transparent  t^j  the  end  users;  (6)  cost  effective;  and  (7)  capable  ' 
o£  supporting  future,  groiff^h.    Finally*  t^ie  interface  unit  must  not  (8)  degrade 
system  performance.^    *^  'j^  *  ,         '  ^  >  *  ' 

>  Inmost  telephonic  systems*  high  reliability  is  accomplished* through  the" 
;use  of  redundancy  of  <^itioal 'units.  ^  But  because  of  the  high  cost*  whlch^    ,  - 
conf4icts  with  the  low-cost  requirement*  redundancy  is* not  used  in  the  Interface 
uplt  described  herein.'  To  solve  this  problem^  we  use^a  distributed  jfnicro- 
processor  systeni  in  otAr  interface  unit  that/f eattines  funptional  decomposition 
and  partitioning  to  specific  i>rbcessors;  a   ,  preemptior/.diversion 'schente  independent 
of  processors;  and  a  comprehensive  data  base  recovery  scheme.    These'  features  * 
ensure  maximum  reliability*  low  cost*  and  minimum  data  swapping  among  processors* 
Significantly*  the  communication  protocols  used  between  processors  ensure  a 
minimum  message  processing  overhead.    The  combination  of  these  several  features* 
therefore*  represents  our  solution  to  system-critical  problems. 

Problem  Defini'tion  - 


\  • 


The  system  initialization/restart  and  data  base  recovery  mechanism  is  the 
pH^ary  problem  discussed  in  this' paper.    However*  this  mechanism  depends  on  - 
the  solution  to  other  system  problems.    To  provide^ a  background  to  the  mechanism 
problem  and  its  solution^  we  offer  a  brief:!  explanation  of  the  several  related     -  v 
, problems  and  their  solutibns**  ,    .  * 

The  hardware  otfnf Iguration  selected  to  accomplish  the  basic  system  functions 
is  shown  in  FigureH^    All  trunk  interfaces  to  the  PABX  and  the  AUTOVON  switch 
are  controlled  by  the  Trunk  Interface  Controller  (TlC)*  which  ^Iso  performs  pire- 
emption/diversion  in  coordination  with  the^Attendant  Interface  Controller  (AIC) . 
Because  reliability  is  ah  important  criteri6n*  i^e^were  forced  to  design'  the  TIC 
to  incJLude  a  degraded  form  of    preemption/diversion.    Both  functions*  which  are 
heavily  data  base  oriented*  can  be  perfortped  bjr  the  TIC  if  t^e  AIC  is  down,  or 
if  the  AfC-TIC  communication  link  is  cfown. 

The  AIC  ajsp  maintains  human  (m^n-machine)  Interfaces.    In  a  distributed  ^ 
system*  such  as  this  one*  non*-Read*-Only-^emory  (ROM)  stored  data  base  must  be 
dotmloaded  to  the  TlCs^^^ata  base  Item's  are  centered  Into  the  ktt  and^then 
relayed  to 'the  TICs  vi^^Pserial  channel.    The.  operator  may  also  make  data  base' 
changes  via  th^  Input  device  to  the  AIC.    In  addition*,  the  AIC. decides  which 
trunk  is' to  be  preenpt*ed*    aad  further  controls  the  diversion  process.  Such 
decisions  are  based  on  a  centralized  data  base  scheme  involving  preemption 
diversion  queues*  status  of  all  system  trunk  usage',  statist^^cs*  and  the  like* 
This  centralized 'data  base  consists  of  the  following:     Cl)     inputs  received 
during  initialization^  .(2)  status  updates  received  from  the  TICs  during  normal 
system  activities;  and  (3)  operator  Inputs.  '     '  ' 
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Since  the  jaystem  must  b/^ighly  reliable^  our  design  ensures  that  the 
.interface 'Xinit  will  continue  to  function  i^espite  most  system  probletos.    Of  the 
several  problems  we  faced»  the  most  complicated  was  building  the  data  base  that 
could  maintain  its  credibility  under  the  following' conditions:     (1)    in  system 
initialization:  (2)  in  the  AIC  if  the  TIC  is  down;  (3>  in  the  TK  if  the  AIC  is 
down;  and  (4)  ih  the  system  if  both  an  AIC  and  a. TIC  Ae  down,  ^The  solutions 
to -these  problems  are  discussed  in  the  remainder  of  this  paper. 

Approach  tt  ^  ^ 

System  initialization  for  our  system  is  th^jl^ame  as  in  any  distributed 
*system\   ;  that  is>  ali  distributed  units. Aust       initialized  as  operational/ 
non-c>perational  by  the  master  unit/' and  synchronized  with  the  rest  of  the  system. 
Our  distributed  aystem  is  unique  in  that  the  AIC  controls^ the  man-machine 
interface.    All  non-ROM  data  b^se  items  (classmarka)  must  be^read  ^n  thr^ough 
tlTis  interface  and  transmitted  to  the  appropriate  microprocessors.    All  micro- 
p^ocessors»  when  starred  or-  restarted »  must  be  vectored  to  zero.    This  zero 
location  forces  a  jump  to  the  initialization  routines. 

■  The  -initialization  sequence  is  controlled  by  the  AIC>  which  queries^.all 
microprocessors  (TICs)  via  the  serial  channel.    The  AIC  logs  units  as  non- 
operational  (down)  when  they  do  not  respond  to  the  startup  message  within  a 
specified  tfme  period*.    Tf  the  units  respond  to  the  message  within  a  specified  '  *  , 
time  period^  then  the  AIC  logs  them  in  as  in  the  startup  mdile.    During  system 
initialization*  only  startup  or  non-operational  (down),  status  can  be  logged  for 
the  units.    Operational  status  will  be  received  under  another  set  of  conditioos^ 
which  are  described  later  in  the  paper.  '      ,  -  ^ 

r  t 

Once  the  AIC  receives  status  from  all  units>  it  stores  this  information  in 
its  data  base  and  logs*it  on  the  output  device.    A  request  is  then  lioade  ^n  the 
output  devifee'  for  a  database  that  is  read  into  the  AIC.    Data  items  (classmarks) 
^r^  then  stored  in  its  central  data  base.    Unique  data  base  items  are  transmitted 
to  each  TIC  and  must.be  acknowledged  via  the  communication  protocol.  \Non- 
responsive  TICs  will  have* their  trunks  logged  in' as  out»9f-servic%  by  the  AIC  to 
protect  the?n  from  preempt^lon  processing*    Responsive  TIC3  are  logged  as 
operational*  thereby  indicating  that  the  system  Is  now  on  linfe  as  logged  on  the 
output  deyice. '  TICs  begin  scanning  trunk/  and  reporting  status  to  the  AIC  after 
they  receive*  a  start  command  from  the  AIc\/"Figure  2a  shows  t^e  entire  sequence- 
of  event?. 

The  TIC- initiaiization.  sequence  is  slight^Ly. different  from  that, of  the  AIC's- 
,The  TIC  vectors  to'zero.  for  startup- or  restart*  initializes^lts  t^les  and 
variables*  and*  sets  a  time-out  during  which  a  startup  message  is  expected  from    ^ " 
'  the'AIC.    When  the  T!^  receives  the' start-up  message^  the  timer  is  deleted  and 
the  TIC  ret^urjis  its  staftus  wKich^  in  this  itistance^  is  startup.    Whei>-^he  ' 
classmarks  are  received  at  the  TIO^  they  are  stored  'in  tables^  all  trunks  are  ^ 
marked  ■**insane*',  dnd  the  TlG^awaits  the  start  command  from  the  AIC*    The  AIC  . 
and  TIC  ar^'marked  as  (7i)eratidnal  and  the  TIC  begins  atfanriing  the  trunks  only 
.after  receipt  of  the  start  command.    As  ,the  TIC  scan^the  ^runks*  it  stores* 
trujik  state  data  and^  transmits  them  to  £he^AIG*    This*  sequence  permits  deletion 
ot  trunks  from  the  out-of-service  state  (i*e.>  ,the  initial  state)  for  logging 
into  the  appropriate' state'*    Figure  2b  illu^tfrates  the  sequence* 
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The  second  problem  we  addressed  is  the  condition  whereby  the  AlC  is 
operational  artdf  the  TIC  is  coming  back  oiv  line*    A  TIC  is  deemed  by  the  AIC  as 
non-operational  and  out-of-service  when  It  does  not  respond  to  three  consecutive 
messages.    When  the  TIC  is  stilting  up^  it  ha$  no  knowl£i4ge  of  what  system  units 
are  operational  or  non-operational*    It  must  wait  for  the  AlC^starfup  message^ 
and  if^it  is  not  received  within  a  specified  period  of  time>  the  TIC  transmits, 
its  own  message  to  the  AJC*    The  AIC  respojids  with  an  operational  status  message 
followed  by  a  ^runk  classmark  transmission*    From  this  point  on^  the  system, 
initialization, steps  are  the  same  as  those  previously  discussed  and  shown  in 
Figures  3a  and  3b, 


In  this  citcumstance^^  data  bases  b^fi&een  and  among  dis^tributed  microprocessors 
are  rebuilt  in  real  time*   ^This  is  important  because, the  trunks  must  be  protected 
from  use  whien  they  are  unavailable*    Moreover^  the  real-time  data' base  rebuilding 
maintains  the  true  state  of  the  trunk  throughout  the  initialization  sequence* 
In  addition^  the  n^ed  for  ap  operator  to' reload  the  data  base  each  time  a  unit 
or  communications  link  goes  down  is  elimiiT^ed* 


The  third  problem  we  addressed  if  the  condition  when  the  TIC  is  operational 
and  the  AIC  is  coming  up.    In  order ^ to  maintain  system  reliability^  the  TIC 
must  assme  responsibility    (preemption/diversion)  o^ -the  AIC  for  its  own  trunks 
when  the  AJC,  goes  down.    To  do  so*  it^marks  the  AIC  as  non -operational  when  the  . 
AIC  is  unresp6na^ve  (acknowledge/non-acknowledge)  to  three  consecutiv^e  messages 
on  the  communications  linK*  * 


.When  restarting^  the  AIC  Is  the  same  as  the  TIC;  that  is,  J,t  has -no  knowledge 
of  which  -units  are  operational  or  non-operational*    To  acquire  this  information, 
the  AIC  s^ds  a  startup  message  to  the  TIC  which  respopds  with  an  operational  ^ 
status,    m  this  point,  the  AIC  can  begin  rebuilding  its  data  base  with  data 
received  from  each  TIC*    The  procedure  is  initiated  by  a 'start  command  from  the 
AIC*    The  TIC  also  transmits  its  trunk  classmarks  and  status*  *  these  data  are 
required  by  the  AIC  for  it  to  Rebuild  its  trunk  status  tables  and  preemption/ 
'divers*ion  queues*    A  second  AIC  start  command  signals  to  the  TIC  Jthat  the  AIC 
is  now  operational  and  ready  T^sr  performing    preomvr  irn/diversion  for  that  *TIC*s  ^ 
trunks  (see  Figures  4a  and  4b)*\Th^  AIC  follows  thi^  procedure  until*all  system^ 
TICs  are  addressed  and  Its  data^)ase  4:otaily  rebuilt.    Once  again,  the  need  for 


an  operator  to  reload  the  dat$  base  elimiliated^ 


The  fojarth  problem  w^  addressed  is  when  the  AIC  and  one  or  more  TICs  are 
starting  up  and>  consequently,  there  is  no  way  to  reliuild  the  data  bgse- for  these 
trunks  because  currei^^dat^  are  not  mailable  in  either  unit*    A  data  base  load 
is  required  for  \this  condition,  and  th^  operatot*  is  alerted  by  a:  data  base  load 
request  vi$  tHe,  obtjiut  unit*  ^    -  ^ 


Tq  maintain  system  integrity  and  reliability,  we  have  tried  to  devise  a  ^ 
''self-healing'*  system.    There  is  no  functional  lossMn  the  system 'unless  both 
the  AIC  ai^d  TIC  units  are  down  simultaneously.    Of 'course,  .If  tKe  TIC  is  down> 
the  trunks  assigned  to-it  are  also  dowp,  there  is  no  solution  to^  the  problem* 
Our  .hardware  d^felgn  supports  the  total  system  design  because'^only  one  unit''  * 
resides  in  A  single  fire';  e.g*,  if  the  file  is  powered  down>  then  only  one  unit 
is  affected.  *  -  -  .  , 
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/^ata  Base  Characteristic^  '     ■  ^ 

Jn  this  s'^ectioQt  we  discuss  data  base  techniques  used  in  microprocessors*.^ 
The  data  base  had  to  be  designed  very  carefully  to  satisfy  the  reliability*  cost 
and  growtnr  requirements.  ,  ' 

Linked  lists  composed  of  ^odes  from  a  **£ree  core**  pool  have  bs^en  us^d  to 
conserve  memory  locations  and  produce  common  code  usable  by  all  microprocessors 
itr,the  system.    The  system  is*  designed  for  distributed  mitroproces^prs  with  "  * 
limited  memory.    One  of  the  best  ^exaraples  of  this  conservation  of  space  is  the  , 
preemption?  lists  in  the  AIC  which  are  set  up  to  account  for  every  ^  '  * 
combination  of  classmark  and  trunk  state  and*  in  addition*  to  eliminate^he 
chance  'that  a  trxmk  identification  number  could  appear  in  more  than  one  list  at 
any  one 'time.    Each  trunk  is  assigned  a  node  at  initialization  wtti<;h  is  moved 
from  list  to  list.  ,      .  "    "    *  >  ' 

*    ^Allowable  linked  lists"  for  the  trunk  states  ^  this  system  are  i^le*  non-* 
pre'emptihle^  and  pree?nptible.    An  example  of  the  sublists  by  classmark  under  the 
preemptible  trunk  state  is  shown  in  Figure  5;  all  other  trunk  state  sublists  are 
of  similar  format*  I  -  F      '  ^ 

A  trunk  status  block  in  the  TIC  wa^  designed  to  hoW'th'fe  pertinent;  informa- 
tion on' a  trunk;    (1)    classmark;  (2)    state  of  trunk;  (3)    precedence  of  call 
on  trunk;  (4)    time-of-day  when  leads  changed;  (5)  digits.    The  trunk,  status  ' 
block  maintained  in  the  AIC  is  a  subset  of  the  statuS  blJtk  maintained  by  ih& 
TIC;  this  subset  is  the  data  that  is  Rebuilt  during  restart/recovery  pxoc€;iJures . 
Any  changes  entered  by  the  op  era' torture  stored  in  these  tables  and  can  be  ^  , 
.relayed  to  a  TIC  or  AIC  in  a  restart  condition*  . 

■  Summary  .      ■        '      .  '  ^ 

The  set  9^  restart/recovery  problems  we  cho$e  to  discuss  in  this  paper  are^ 
^encoxjntered  when  designing  any  distributed  processor  system,    dur  solutions  to 
these  problems*  based  on  di$tribtfted  A|a  bases  V^tji  a  centralized  replicated 
data  base*  have  met  our  requirements  of  reliability^  low  Cost*  and  growth 
^apabili&y*    By  designing  the  software  in  both  levels  of  microprocessors  to  be 
self-initiating*  we  have  eliminated  the  constant  need  for  hximan  intervention 
f^  initialization  and  restart.        '  ■*  "  ' .  /  ^         .      '  * 
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Evolvlng^he  CAROT  §ystem 


MlUon  M.  Ander^  add  Ceorga  E.  McLaughlin 
^       Bell  TelSphoha  Laboratories 
Holmdel*  New  Jersey 


stract. 

The  Centralized  Automatic  Reporting  On  Trunks  (CAROT)  system  has 
bean  developing  ovar  a  period  of  almost  ten  yeans*  During  ^  this 
time*  tha  minicomputer-based  CAROT  Controller^*  has  also  been 
%volvlng*  "both  In  har<;lware  and  'software  architecture*  and  In 
f unctiorv*  This  paper^  deals  with  the  rationale  behind  such 
evolutlqp.  The  CAROT  story  Is  not  unique-^  but  Is  typical  of  many 
of  the  minicomputer-based  ^iaratlons  Support  Systems  m  use  In 
the  Bell  System  .today.  ,        ^  ^         ^       *  * 

Introduction^ 


:work 


As  the  size  and.  complexity  of  the .  telephone  network  qrowst  the 
need  Increases  to  provide  mew^s  .for  (Tjonltoring  the  performance  of 
r^e  network.  CAROT*  CentrallZMf  Auto-natlc  ,  Reporting  On  Trunks* 
Is  a  ^ystem  deslgn^'jto  aid  ^he  telephone  companl-es*  In  testing 
the  over- ^  million  trunks  which  make  up  the^telephone  network 
connecting  central  offices  throughout  the  country.  Originally 
Introduced  In  1913*  the  CAROT  Controller  provldftd  a  much  needed 
>means  for  centralizing  trCnk  testing  over  a  wide  area.  • 


Since 
This 


that  tlflle**  CAROT  hes  been  evolving  to  me^t  user  needs, 
evolution  ha?  proceeded  In  a  logical  progression  by  first 
provldmg  basic  testing  cepabi  1  Itles  *  then  acWlng  Increased 
testing  f  lexlbl  litles  ♦  and  finally  ^adding  -  *  much"  Increased 
administrative  capabilities.  Alternatively ♦  the  ^growth,  can  be 
viewed  as  e  progression  from  providing  a  basic' rldld  autc^matlc 
testing  capability^  adding  manual  user'capabllltles  to  iQcreese 
Its  f lexlblTltyt  and  then  providing  the  user  with  means  for 
adding  '»customlzed"  capabilities.  Presently  CAROT  1^  evolving 
Into  a  component  of  a  Qetwork  o^f  modules  which  function  In  a 
synergistic  manner  to  provide  powerful  melntenance  tools  f o^  the 
Bell  SystemU  * 

The ''CAROT  1  System  f   .  ,  '  ^ 
 ^ 

»   *■  ■  * 

The  original  CAf^OT  conce^>t  was  to^replece  test  frames*  located 
and  operated  In  each  centrajl  office^  with 'a  minicomputer  based 
CAROt  Controller  at  a  central  location  Q'^d  "trunk  access  end 
measurement    equipment-  called  Remote  Office  Tftst  Llnfes.(ROTL)  at 
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RespcfndBf  ancf  provide ^*R^r-^OTL  access  to**  the    Responder  ,  whef^ 
iting,  irijnks;  . 


central  office  locations  (1,2,3)^  Thi^  concept  has  operational 
advantages*  since  the  r^aponslbility  for  routine  'testing  is" 
p^laced  ^in  one  organization*  In;  addition #  /it  has  econohiiG 
advantages*  since  the  ROTLs  are  simpj^ar  and  leSs  expensive  than 
test  frames,  and  since  the  *CAROT  Controller's  data  base  is 
simpler!  to  update  than  test  frame" control  media.. 

*  *  * 

The  configuration    of  the    CAROT*fiyst&m  is  shown       figure  U  The 
CAROT    Controller^ials    up  the  ROTL  In  the  originating  off ic^  of 
the    trunkv  controls  the    test  call  setup  to  the  terminating  te^st' 
line,    and    controls  the  j  measurement*  Originally  the    access  and 
measurement  equipment  consisted  of*  ,  *         .  * 

\  >         ^     ^         .  '  \  A.  ; 

(U    A  ROTL  to  terminate  the  calL  ff;o.m  CAROT,  access  the  ,trunkito^ 
be  tested,  and  coordinate  operations  in  the  Central  Office, 

(2)  A  Responder  to  perform  the  tralnsfrfission  measurements,  and 

'  ^  ,        .  ,  ^   

(3)  A    J05-type  test  line  to  terminate  incoming  test  calls  to  tl^e 
Responded  and  f 
testing  prlgjlnai 

Later    designs ,    known      as  mlni-*ROTts ,    have^  ^ integrated  thesie 

functions  in -a  single  unit  for  Step-By*Step  and  No.  i  3  ESS 
offices.  '  A   '  mini-Responder    integrates    .  the      functions  for 

terminating  service  only.    /  *      -    ^      *  -               ^      ^  ' 

The    software* system  of  the  CAROT  1  Controller' reflected  its  test, 
frame    heritage.    At  night,    during    routinfe    Resting,  ^  it  woutd 
sequentially    read    through    14  ^test    files   *and  simultaneously 
control    testing    over  14  test  port's         imitating  14  test  framesj^ 
with    a    common  contrbller.  *  The    test  files  res^embled  tfest  frame"^ 
control^  tapes    in    structure    and    content.  ,  S%  ^the    morning  an 
analysis  program  would  run  which,  would  print  out  two  transmission 
reports,    a    transmission  ilmprpvement    report    and    an  immediate 
action    report.    The  '  printouts    were  punched    on  paper    tape  for 
sending    to  the  control  offices  on  off-line  teletypewriteirs.  Data*' 
base    admiil^trat  ion  ^as  improved  over  test  framesff*  by  .providing  a  *' 
master  file  for    each  office  on  a  cassette  tape.  Utility^  programs  ^ 
were  run    during  the    day    to  update  the  master  fjlHes,  ind  the 
late    afternooa    to  select  trunks  for    testing  fronj^  thef^ass'ettes^  I 
,and  writer  the  sequential  test  files  on  the  disQ?  ^1     /  , 

This  overall  f  softwa*^§    system    was    very    rigidly    designed-  for*  ' 
routine    trunk    testing.'  The    dat^file?  were  specially  formattedl  ' 
and    structured'   for    testing;    Tf^ese    were,  accessible    only  >  to  ^ 
software    designed  for    some  anticipated    purpose***  ^  The  software*^* 
allowed  *^only  "1  imited  operatof  control;  often  allowlp^^Just  "YSS"  , 
or    ■**N0**  responses'  to  a    heirarchy    of  questions,    although  -the 
manual    nature  of  some-  functfons    such       test  scheduling  allowed  / 

*       ■  \  ^ 


some  added  control*  The  only  utilities 
listing  or  copylr^g  of  spectflc  files* 

CAROT  ^  and  the  Remote  User       ^  i 


aval lable 


allowed  Jth^ 


The  orljglnal  Intent  of  the  p/ROT  2  -system  ■  was"  to  qo  boyond 
routine  testing  to  '*'demand  testing"  ~  persons  In  the  central 
offlqe  would  be  able,  via  communication  wltj^\  the  controller^  to 
cause  a  test  of  lOOOHz,  loss,  C-messag^  hol^e,  Vain-slop§,  "or 
nolse-wlth-tone  to  be  made  &5lng  tiiB  "  HOTLs  and,  Rtesoonders,,  and 
obtain  the  rpsults  Immediately  after  .  the  test/was  completed 
<4,5>*  Two  types  of  remote  users  were  provided -for*  those  ugJCRg 
a  Teletypp  -or  CUT  In  the  CentreT  Office  as  shown  In  Flqure  and 
those  using  the  No*"  4  .  ESS  51 A  ^  Trunk  -  Tes^  Position, 
administratively  supported  by  th©  Circuit  Maintenance  Syst*?m  IB; 
another  Operations  Support  System  {6^*  ^ 

.  To  accojuodati*  ^ese  remote  users, ^  th^  ^conf Iquratlon  sTiown  In 
Figure  2  was  developed*  The  Rpmot©  User  *  Multiplex  Is 
microprocessor  b^sed  device  'capable  of  coftbunlcatlng  wl€h  up  to 
16  terminals  uslnq^aniijrlx  of  I03*or  202  type  modems  operating  et 
JO,  3o  or  120  charac tef^?*«j3Tc:*  Each  of  Its  16  ports  1*?  capable  of 
au-tomatlc  ;wswRr,  outward  dlallnn^with  call  -  Pronress .  monitoring,  ■ 
data  ■  set  type  Identification  and  autobaudlng*  Consequently  a 
broad  range  of  existing  central  office  terminals  can  be  used  as 
remote  i/ser  test  positions*  ~  ^  "  ^ 

The  remqte  users  Sxjpporteri  by  CMS  IB  are  connected  by  up  to  three 
dedicate^  1200  baud  links  to  tha^:  systeni*  '  ^ 

The  software  struc'ture  for  '  CAROT  2  was  radically  different  from 
CAROT  I*  The  master^data  base  moved  f^rpm  cassette  tapes  to  a 
Routine  artt)  Demand  TestLnq  data  *base- on  disc*  *  The  data  base^ 
system  became  relatively  complex,  conslstln*^  of  a  ,set  /^crf 
V  heirarchical  files,  accessible  by  hash^  cdde  tables  at  multiple 
levels,  and  having  numerous  linked  lists  between  related  entries 
In,  separatp-  files  *  This  ^complex  Ity  resulted  from  a  requirement 
to  access  at  random  a  nejw  set  of  trunk,  t^st  parameter,  trun^k 
group,  ftOTL  and  far  end  test  line  descriptor 'records  every  couple 
of  seconds  to  support  testlng^on  14  port^* 

The  operating  system  design  was  contplex  as  well*  In  order  to 
support  the  up  to  16  reihote  ushers  who  .cauld  be  logged  on  the 
systefD,  a  software  virtual  memory  system  was  wrl,tten  to  operate 
under  the*  v*?ndor^s  Real  T*lme  f'^'^cytlve*  This  CAROT  Operating 
System  manages  the  remote  user  jobs,^  manages  -  main  memory 
associated  with  each.  Job,  n>«4s  In  512-word  application  Program 
segments  for  execution  as  re^kulred  By  each  jbb,  manages  utility 
disc  file  space,  and  communicates  with  the  data  base  system*  The  ^ 
CAROT  Operating  System  operates!  In  a  data  processor  Separate  from 
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the,  test  processor,  foflfierly  the  ;CAROT  processor.  The  test 
proWssor  operates  as  a  communlc;(tlons  processor,  in  partlculeri 
satisfying  the  20rt!5  polling  requir;ement  for  the  test  ports. 

» 

It  ;  can  .be  seen  from  the  'forAooing  that  the  originel  CAROT^  2 
systenu.  while  offering  more  capabil;tyf/was  rigidly*  designed  to 
confofm  to  its  pfAnned  trunk  testing  mission.  Furtlh^r  evidence 
is 'found  in  the  remote  user  lanoua^^e,  f^^estina  end  records 
display  commartcJ  language  which  is^  largely  devoid  of  generai 
purpose  constructs.  .  ■     ;  '  * 

M 

Utility  Modules  Provided  to  Enhance.  Administrative  Flexibility 

Soon  after  CAT?0T  Centers  began  to  test  sizable  numbers  of  trunks, 
it  became  clear  that  cotflpanies  wished  to  eliminate  many  of  the 
clerical  functions  of  the  CAROT  Center  ^and  wisheti  to  have  more 
flexible  control^  over  the  system.  As  an  example,  most  CAROT 
Centers  manually  produced  some  sort  of  N^papagement  reports 
indicating  the  ^  nunber  of  trunks  in  each  office,  the  Tnumber  of 
tests  mad©;'  the  perc^ntacrt^of  ttupks  our  of  H^j^Jts  and  so  forth. 
Most  of  the  information  comes  from  a  report  printed  by  th^e 
controller,^  but  each  company  gjrouped  end  summarized,  the  basic 
data  to  fit:  their  management  structure.  As  a  second  example, 
companies  would  occasionally  chaVioe^he  name  of  a  central  otfice. 
It  n^s  very  tedious  to  delete  an^  then  add  back  into  the  data 
base  all  trunks  terrnineting  or  ot^ginating  in  thet  office.* 

It  became  clear  that  the  differing  requirements  of-  multiple 
centers  could  not  be  adequately^  served  by  simple  options  to 
centrally  devel^pfed  programs.  Instead  it  w^s^f^und  necessary  to 
aTJfcJ  modular  uti  1  ity  software  through  ^ which  the  user  could 
"progratn**  the  CAROT  Controller.*  Sufch  capability  cen  cause 
disasters  —  programs  gone  :wild  can  "cresh**  the  machine,  ^jser 
progrems  can  interact  with^tan^ard  programs  in  mysterious  ways, 
making /help  provided  by  the  iSBnuf acturer  difficult,  data  can  be 
Inadvertently  '  M tered,  etc.  Our\solutipn  was  to  provide  a  set  of 
four  programs  Al^N,^  SELKCTt  EDIT,  and  RPG  which  were  carefully 
designed  to  prevent^users  f rom^destroying  database  elements  and 
interfering  with  system  operetiop. 

ASIN  is  a  program  ,which  reads  Vthrqugh  ^t;he  data  J^ase  and 
constructs  a, sequential  file  of  records,  which^  when  submitted  to 
UPDATE  would  result  in  the  recreation  of  en  equivalent 'data  base. 
It  can  be  viewed  as  the  inverse  process  of  UPDATE  for  the  ^'adcH" 
ti'ansaction.  -  In.  eddition,  the  file  created  by  ASIN  includes  . the 
date,  time*f  test  call  disposition,  *and  test  results"  of  tme'lest 
-measurements  on  each  trunk. 

SELECT  allows  th6  selection  of  data  from  various  files  in  the 
data    base.  It  has  accessvto  management  summery ^statistical  files 
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^^Wl  other  semipermanent  flies  es  well  as  thfe  reference  data  base. 

EDIT  Is  e  high  level  text  editor  which  operates  on  the  contents 
6t  files  created  by  SELECT,  it  Is  particularly  useful  for  making 
global  data  b4se  chenges,  such  as  replacing  one  centrel  office 
narne  by  another.  ^ 

RPG  Is  a    subset*  of    the    well-known    Report    Program  Gene/ator 
'\commonly  found    In  date  processing  centers*  It    can    be  .used  to 
prod%:e  the    customized  repo4|s  '^needed^by  eech    center*     It  can^ 
also  be  used  to  do  types    oi^^ata  screening  end  editing  v^hlch  are 
too*  compleif  for  SELECT  and  ^EDIT.  <f      —  \>j 

*        J  ^  '  ^.1 

-Administrative,  Aids ^rKJ  Add«<f  Fl'^xlblUty  In  the  Testing  System 

'  ,Other  ^administrative    capabilities,      by    necessity  interacted 
"clostfly  ^  with    the     real-time     testing     system*  *  e^id    sd  *  w^re 
accommodated  by  changes    there.:  The    most    extensive    feature  of 
this,  sort  Is  circuit  order  testing* 

The  ,  original*  method  of  updating,  the  CAROT  data  /  base  '  was  to 
^Pjllect  paper  copies  of  the  circuit  layout  records  and  traffic 
trunk  orders,  and  to  file  thtfm  until  a  circuit  order  completion 
^  notice  *  was    received.    Depending    on  the  InVormatlofi  flow  set  up 

\for^  a 'particular  CAROT  Center*,  this  mlgl^t  be  a  fairly  timely,  but 
uidepend^ble,  telephone^  call  from  the  central  office  or  Itmlght 
be      a  ,  fairly    dependable,    but    untimely,    document  /from  some 

.  centralized  circuit  order  control  bureau.  In  either. case  the 
dWta  base  suffered  because    It  was  not  up-to-date,  or  because  the 

*  d^ta  Input  *was  not  consistent  with  the  physical  trunK.  The 
personnel  required  to  file  rercords,  receive  phone  calls,  and 
rectify  error^ftous^  data  added  to  the  overhead  o^the  CAROT  Center. 

A  Circuit  Order  Tesi  and  Completion  *  (COTC^  feeture  was  added  to 
the  testing,  system.  Usl^ig  thls^  feature,^^  the  ^t;lrcult  order 
records  *  can  be  entered  into  a  COTC  deta  bas'e  as  soon  as^complete 
Informa-tfon  Is  r«c«lved.  When  the^  centrel  office  completes  the 
adcHtloni  rearrangement  or  disconnect  ofi  thf?  circuit,  .the 
technj'clan  can  >lgn  on  as  a  remote  .user  and  ask  CAROT  for  a  test 
by  circuit  order*  number  using  elt^e^  the  command  TEST  or  COMP. 
In  the  first  case  CAROT  does^a  test  and  returns  the  results-^wfth 
a  pass/fall    lndlcatlon*V_  In  the  second,  the  test  Is  madi  and/*he 

*  restlits  jUdged,  and.  If*  the  l^ests  passed,  the  clrcult^order \fi 
marked  complete  In  the*  CAROT  coTc  date  base.  That  evenlngV 
during  UPDATE,  the  c^ompleted  Items  ere^  removed  from  the^COTC  data 
base,  the  necessary  changes  are  made  to  ttie  rou^lne-^and  demand 
test  data  bast,  and  *  a  -  tape  Containing  the  completed  Items  and^ 
their  J^st  results*  Is  wrrtten  for  eventual-downstream  processing* 
A  vaTO«ty  of  administrative  reports,  date  ,  ba^ — displays,  and 
pa*s/fa|l  use^  overrides  are  prov^lc^d  to  complete  the  ^feature. 


The  advant^es  of  using  this  fea^ur^  Include**         »     -  *     ^  0^ 
<1)  A    CAR(tT    demand  test  IS  easier  to  do  than  a  series  of  mani^ 

losst^nolset  arKf  gain  slope  measurements*    *        ,  "  ' 

<2)  the    final    circuit    order  tests  are  done  using  t^e  same  tesT^ 

equipment  which  iflll  measure  transmission  quality  thereiafter* 

(3)  Responders  and'  ROTLs    are    properly    bullt-out    In,  class  5 
off  Ices  ^ihllfe  test  positions  are  not*"^ 

(4)  ,  Accuracy  of  the  -data  entered    Into  the    routine    and  deitnand 
testing  data  base  Is  assured^ 

<5)  The  time  between'  completion  and  update  Is  minimized  resulting 

in  a  more  accurate  CAROT  data  bas%. 
<6)  Entry    of  data  Into  the    COTC  data  base  cen    be  dohe  ahead  of  -  , 

time  and    It  Is  automatically    tran'stered  to  the    routine  anVi 

demand  ^  test  data  basei^    reducing  peak  work  loads  ln^the  CAROT 

center*    .  -  ♦ 


With  the    avallablllty/^of  the  system  f eaturfee^escrlbed  so  far*  a 
user  can    request    anyv  test  or  tests    avallap^e  In  the  measuring 
equipment    "to  be- made  on  any    trunk    or  circuit  order  In  the  d^ita 
•  base    using  '  the    demand  test  function.    But    what  about  special 
^  .comm&nds  and  sequences  which  might' Ir^a,  desired  when  the.  trunk  was 
.^ntot    In  the  ^data  base  or  whwi  tfouble-shootlng  either  the  trunk, 
,  TRespond^r,    ROTL*    or    controllers?    Users    wanted    mpre    -"manual*  ^ 
capabllltyi    and    the    Interrogator  function  was  provided  to  fill 
this  need;    Basic    commands  such  as  on-hook    end'  off-hoot  may  be 
Issued     by  ,  a    user*    Audible    responses  '^resulting    from    these  * 
C^ommands  may  ^  be  monitored    either  by  a  speakert  in  the  case  of.a 
consolfe    user*    or  by  a    hardware  , and    software  tone  djrt^c tor  for 
remote    users*.  This  feature    Is  somewhat,  more    efflptfent   Jto  uses?* 
than    hardware  Interrogators  xslnce  *the  data  entered  at  each  sfeep 
Is.   remembered  and  the  step  may  be  rel£)eated  ea^^lly*  Consequently 
many    jCAROT  Centers  are  usljDg  the  Interrogator  feature  to  perform,  ' 
centralized  connection  appraisal  tests*  \ 

Centrellzing  CAROT    Controller    solves    some    problems  and 

creates  others*  ^  Reports*  such  as  the  -  results  of  routine  testing 
are    needed;  *^fe    personnel    are    available    to  take  co'rr*ectlve 
;a^:tlont  uSua  ijpr    at. a    ce,ntral    office^  oi:    a  ^SwltcWng  .  .Cpntrol 
^Center*    CAROT  I  produced  these  results  on  punched  tape,  which;  was 
.  then    .  transmitted    via    teletypewriters  *  to  tti<— \off Ices*  This 
procedure  was  clumsy^and  tlme-consiypxng  ctfns^lderlng  the  fact  that, 
:  ^  sir^gle.  controller  might    provld§^ outputs,    for    over ^a  hundred 
c^fl£es*  With  the    Introduction  of  the  remote  useriportst  CAROT  2 
userstcould    c9ll  Into  <the  controller  with  hardcopy^terminals*' amd.  ^ 
request    tl^cj^r  results*.  Still*  users  wanted  the  Ir  resul-ts  waiting 
*^for    them,  at  the  \righ6    place  -  wh^en  they  arrived*  at  work; In  the 
mdVnlng^    Hence  '  xhe    automatic    results    dispersal    feature  J^tfte 
added*  The    telephone    numbers"  of 'the    user^s  .germinal ,  ^ togetfw 
wijth  pertinent    Information    regardljng    the^   type  of  M^ftrmlnal  i'^' 
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stored  in  the  controller's  database.  The  Remote  User  Multiplex 
wes  designed  with  this  feature  in  mind,  so  the  ability  to  place 
calls  wes  already  available*  As  analysis  of  routine  testlnq  is 
completed,  calls  are  automatically  ^  Initiated  to  the  control 
offices  and  results  dispersed.  Up  to  16  calls  can  be  processed 
concurrently* 

Benefits  of  Modular  Design  - 
Transmission  Anaylysls  Reports 


The  ability  of  AS!N  to  generate  a  tape  containing  the  contents  of 
the  deta  base  as  well  as  the  last  test  result  has  been  used  to 
study  alternative  methods  of  organizing  transmission  reports. 
The  current  philosophy  of  each  day  reporting  the  trunks  with  test 
results  exceeding  some  maintenance  lliilt  has  numerous  defectst 

(1)  Reports  are,  sent  to  the  office  r<igardless  of  whether  the 
overall  performance  is  statistically  good  or  bad* 

(2)  Since  they  Indicate  "optional"  work,  some  offices  pay  little 
attention  to  theni* 

(3\  Some  offices  work  all  such  reports  driving  performance  above 
optimum* 

(4)  The      reports     are     not    correlated    to    the  transmission 
-  measurement  index  plan* 

(5)  If  more  parameters  were  tested  routinely,  ■  a  few  percent 
failures  for  each  parameter  would  result  In  a  long 
transmission  Improvement  report. 

In  order  to  study  the  viability  of  alternative  reporting  methods 
a  PL/I  program  wes  written  to  analyze  an  ASIN  tape  and  Produce 
the  following  reports: 

(1)  Rank  order  of  trunk  groups  in  office  by  their  impact  on  the 
 transmission  measurement  Index. 

(2)  Rank  order  of  trunk  groups  in  office  by  a  weighted  sum  of  the 
mean  .arvJ  standard  deviations  of  their  Impairments. 

(3)  Rank  order  of  facility  groups  in  an  office  by  a  weighted  sum 
of  the  mean  and  standard  deviations  of  the  Impairments  of  the 
trunks  carried  thereon. 

^(4)    Rank  order    of  facilities  throughout  the    CAROT  Controller's 

area  by  the  same  statistics. 
(5)    Rank  order    of  trunk    groups  In  an  office  by  test  call  setup 
failures. 

These  reports  have  been  created  for  a  number  of  CAROT  Centers  and 
tried  by  central  office  and  Switching  Control  Center  managers. 
There  Is  general  agreem'Jnt  that  transi^lsslon  improvement  can  be 
performed  more  efficiently  with  these  reports  which  give  a  whole 
office  perspective,  provide  a  rank  ordered  list  of  groups  needlnq 
work,  and    which    relate  directly  to  the  Index  plan.  At  present  a 
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new  transmission  measurenents  plan  Is  In  formulation  which  will 
include  this  concept  of  off-line  analysis  of  CAROT  results  as  a 
standard  method,  and  reports  similar  to  those  mentioned  will  be 
provided  as  quality  control  reports  for  company  managemftnt. 

Benefits  of  Modular  Design  - 

Gain  Slope  and  Nolse-wltlS-Tone  Testing 


Gain  slope  and  nolse*wl th^tone  measurements  are  currently 
available  only  as  demand  tests*  Prior  to  these  tests  being 
included  In  the  normal  routine  testing  software  of  CAROT,  the 
CAROT  centers  can  make  these  measurements  routinely  using  the 
capabilities  provided  by  SELECT,,  demand  testing,,  and  RPG. 

In  order  to  start  the  process,  the  operator  logs  on  as  a  remote 
user  and  doas  a  trunk  group  display  for  each  office  to  obtain  a 
printout  of  the  trunic  group  names  and  the  number  of  trgDks 
pergroup.  SELECT  is  used  to  obtain  a  listing  of  all  originating 
and  terminating  offices  not  having  a  52  or  56-type  Responder. 
This  later  listing  is  used  to  screen  the  trunk  group  llstirig  and 
trunk  groups  which  are  no t*tes table  for  gain  slope  and 
nnise-with-tone  are  crossed' off. 

Tests  are  scheduled  manually  by  determining  the  number  of 
testable  trunks  In  ^ach  office  and  dividing  by^  thS  number  of 
testing  nights  that  quarter.  Each  evening  trunk  groups  are 
chosen  and  submitted  as  a  remote  user  batch  demand  test.  The 
tests'are  made  prior  to  the  start  of  normal  routine  testing  and 
stay  in  the  remote  user^s  batch  results  file.  In  the  morning, 
the  batch  results  are  written  to  a  file  accessible  to  RPG.  A 
special  RPG  prnoram  Is  run  to  analyze  the  results,  and  trunks 
falling  the  immediate  action  limit  are  printed  out. 

Though^ the  foregoing  may  appear  crude  by  present  "CAROT  routine 
testing-^  standards,  it  is  almost  as  efficient  as  CAROT  I  routine 
testing  and  is  certainly  superior  to  prior  test  frame  methods. 
More  notably,  it  represents  a  signif Iclant  new  . capability 
constructed  out  of  general  purpose  modules. 

Future  Directions 


Th«  lessons  learned  thus  far  are  being  applied  to  the 
restructuring  of  the  real-time  systeni.  While  appUctlon  of  the 
concepts  of  structured  design  should  result  in  the  usual  benefits 
of  software  reliability,  maintainability,  and  extensibility,  they 
can  also  permit  breaking  the  real*time  system  down  Into  a  series 
of  well  defined  modules.  Interconnected  by  a  defined  flow  of 
data. 
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A  nodule  will  be  capable  of  operating  on  generalized  service 
requests  coming  from  a  variety  of  sources.  For  example,  a  module 
capable  of  executing  a  test  need  not  differentiate  between 
routine  or  demand  type  tests,  other  than  to  direct  the  result 
back  to  the  source.  Similarly,  the  results  of  requests  will  be 
more  generalized  and  be  left  In  Internal  formats  with  final 
formatting  for  presentation  to'  the  user  left  to  other  software. 

This  type  of  structure  will  allow  the  background  modules  to 
Interact  with  the  reel  time  system  by  writing  data  files  which 
will  be  read  by  real  tlrpe  modules,  and  by  reading  the  logged 
outputs  of  the  real  time  modules.  Thus,  as  an  example,  a  user 
might  write  an  RPG  program  to  read  the  routine  test  results, 
analyze  ihem  for  specific  types  of  failures,  coihpare  the  failures 
with  a  historical  file,  and  write  a  file  of  trunks  to  be  retested 
on  the  next  routine  test  run.  An  additional  flexibility  allowed 
by  this  restructuring  will  be  ease  of  Interfacing  to  the 
Operations  System  Network,  a  data  switching  network  conhectlnq 
the  entire  set  of  Operations  Support  Systems  as  envisioned  by  the 
Total  Network  Operations  Plan  (7).  The  Inputs  and  output^  of  the 
modules  can  be  directed  to  the  data  switching  network  through 
suitable  data  communications  protocols.  Thus,  the  cepabilltles 
of  the  real  time  system  can  be  made  widely  available  to  other 
operations  systems  and  their  user  communities.  In  fact,  t^st 
requests  by  other  computers  are  expected  to  eventually  dominate 
over  requests  by  remote  users. 

This  opening  xjp  of  test  capabilities  will,  however,  require 
c&reful  specifications  of  features  to  set  priorities.  Identify 
th^  c  loads  Imposed  by  directly  connected  and  data  network 
connected  users,  and  control  processing  bottlenecks.  The'use  of 
systems  resources  such  as  test  ports,  remote  user  multiplex 
ports,  disc  storage  and  access  and  processor  time  must  be 
recorded  so  that  users  can  be  -''charged"  for  their  consumption  of 
syst'^m  resources." T^  is  of  particular  Importance  where  more 
than  one  administrative  entity  share  the  use  of  a  controller. 

Summary 


Minicomputer  systems  such  as  CAROT  tend  to  grow  In  predictable 
ways.  Basic  functions  performed  automatically  are  augmented  to 
accomplish  specialized  functions  via  manual  means.  In  addition, 
adulnistratlve  features  are  added  to  allow  customizing  the  system 
to  the  particular  Installation.  Finally  as  automation  continues 
to  grow  in  the  Bell  System,  the  entir^  CA60T  system  and  other 
similar  minicomputer  systems  are  becoming  subsystems  for  large 
complexes  of  minicomputer  maintenance  systems. 
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GTD-5  EAX  BASE  UNIT  ^LAMWARE  DESCRIPTION 

Ronald  Garav^lia 
GTE  Automatic  Electric  Incorpoiated 
Nor  thlake  ^  I llinois 


Abstract 


A  new  family  of  digital  switches  for  Class  5  or  combined  Class  4/5 
applications  is  under  development  by  GTE  Automatic  Electric*    The  first  for- 
mal disclosure  of  this  new  product  line  was  made  at  the  International  Switch- 
ing Symposium  held  in  Paris^  France  during  May^  1979*    The  paper  presented  in 
Paris  concentrated  on  a  system  level  overview  of  the  GTD-5  EAX*  Extensive 
commonality  of  both  hardware  and  software  is  provided  between  the  Base  Unit 
and  the  Remote  Unit  members  of  the  GTD-5  EAX  family*    In  order  to  limit  the 
size  of  this  paper,  the  focus  herein  will  be  solely  on  the  GTD-5  EAX  Base 
Unit  hardware* 

1*0  IEJTP.ODUCTIOEJ 

The  GTD-5  EAX  digital  family  is  a  complete  family  of  modular  systems 
that  can  bt±  utilized  in  a  myriad  of  ways  to  suit  present  and  future  require- 
ments*   The  marriage  of  a  line  of  digital  switching  equipment  with  digital 
transmission  makes  maximum  integration  of  outside  plant. and  switching  equip- 
ment possible* 

The  use  of  stored  program  and  multiprocessing  allows  the  GTD*-5  EAX  to 
meet  the  ever-growing  demands  for  services  and  features.    With  this  approach^ 
the  system  is  highly  dependable,  easily  maintained  and  operationally  effi- 
cient*   The  installation  and  testing  efforts  are  greatly  reduced  by  the  ex^ 
tensive  use  of  frame  and  module  coimectorization*    Connectorization  allows 
factory  testing  of  major  sub*-systems  prior  to  shipment*    Growth  of  the  system 
is  simplified  because  of  the  modular  organization  of  the  system* 

The  GT0-5  EAX  digital  family  uses  LSI  components^  structured  software, 
micro-computer  multiprocessing  techniques,  and  a  pCM  digital  network*  The 
PCM  digital  network  of  the  GTD-5  LAX  provides  for  the  conversion  of  analog 
signals  to  digital  signals  and  switching  via  the  pCM  digital  network  of  digi*- 
tal  signals  between  subscribers  and  DS-1  compatible  facilities  to  other  cen- 
tral offices  and/or  subtending  remote  units* 

Members  of  the  GTD-5  EAX  digital  family  employ  distributed  processing 
capabilities  to  provide  a  more  cost-effective  product  while  providing  great*- 
ly  increased  total  processing  power*    The  distributed  processing  configura- 
tion contributes  to  greater  system  modularily;  controls  are  discrete  and 
generally  serve  smaller  segments  of  the  total  program  than  are  found  in  a 
central  processing  conf Iguration*    These  configurations  provide  increased  de- 
sign flexibility^  making  it  easy  to  enhance  during  the  evolution  of  the  pro- 
duct line* 
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The  GTD-5  EAX  digital  family  Includes  Base  Units  (BU's),  Remote  Switch- 
ing Units  (RSU's),  and  two  remote  palr^'galn  units  -  a  Remote  Line  Unit  (RLU) 
and  a  Multiplexer  Unit  (M3CU)  »      The  BU  serves  aa  the  host  for  the  RSU's, 
RLU's,  and  MXU's*     The  RSU  may  also  serve  as  the  host  for  RLU's  and  MXU's* 
A  network  diagram  displaying  all  members  of  the  GTD-5  EAX  family  is  shown  in 
Figure  1. 

2.0  SYSTEM  OBGANIZATlON 

The  GTD-5  EAX  is  functionally  divided  into  three  major  equipment  groups; 
peripheral,  network,  and  central  control*    The  peripheral  equipment  provides 
an  Interface  between  the  lines  and  trunks  and  the  switching  network  of  the 
system  using  three  types  of  Facility  Interface  Units  (FIU's)  ^  one  for  analog 
lines,  one  for  analog  trunks,  snd  one  for  digital  trunks*    These  three  FIU  s 
are  used  in  common  with  all  GTD-5  EAX  fiimily  members*    The  major  network 
equipment  in  the  Base  Units  (BU's)  consists  of  a  Time  Switch  and  Peripheral 
Control  Unit  (TCU) ,  Space  Switch  Unit  (SSU) ,  and  a  Network  Clock  Unit  (NCU) , 
providing  a  modular  three-stage  Time-Space -Time  (T-S--T)  network,  as  shown 
in  Figure  2* 

The  control  architecture  of  the  GTD-5  EAX  is  a  modular  multiprocessor 
arrangement  based  on  a  16-BIT  microprocessor*    The  utilization  of  multi- 
processing of  these  microprocessors  establishes  the  real-time  capacity  of  the 
GTD-5  EAX*    The  work  load  is  distributed  across  the  processors  to  Improve  the 
real-olme  efficiency  and  Introduce  flexibility  for  future  features  and  capa- 
bilities*   From  a  functional  standpoint,  the  work  load  is  divided  between  a 
central  proc**ssor  unit  and  a  peripheral  or  remote  processor  unit*    The  cen- 
tral processor  unit  performs  all  the  logical  dec is ion -ma king  functions  for 
processing  telephone  calls*    The  peripheral  processors  are  tasked  with  func- 
tions that  require  a  large  amount  of  real-time  related  to  interfacing  with 
the  telephony  environment*    This  arrangement  not  only  enhances  real-time, 
but  also  shelters  the  central  processor  from  the  environment*    Thxs  is  accom- 
plished by  having  the  peripheral  processors  handle  all  such  Interface  require- 
ments *    Communications  between  these  two  units  are  handled  in  a  message  format 
that  is  rigorous  in  nature  and  thus  uncomplicated  in  the  enfl  result* 

The  centralized  processors  are  th^  Administrative  Processor  Complex  (AFC) 
and  the  Telephony  Processor  Complex  (TPC) *      The  AFC  is  provided  in  one  work 
unit,  whereas  multiple  TPC^s  can  bt  engineered*    The  AFC  can  readily  handle 
all  maintenance  and  diagnostics  required  for  the  loaximum  size  GTD-5  EAX  office* 

The  telephony  functions  associated  with  a  given  call  normally  will  be 
handled  by  more  than  one  TPC*    Through  the  use  of  common  memory,  a  given  TFC 
will  handle  the  next  function,  etc*    This  arrangement  offers  two  advantages: 
traff^.c  problems  caused  by  imbalance  are  avoided,  and  reliability  is  enhanced. 

There  are  a  number  of  man/machine  interfaces  available  with  the  GTD-5 
EAX*  The  basic  interface  is  via  a  TTY  terminal  for  iuput/outpuf  messages. 
The  GTD-5  EAX  can  also  be  equipped  with  a  Digital  Support  Processor  (DSP), 
which  Is  a  processor  that  will  assist  in  formatting  input/output  data  and 
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collating  output  messages.  In  addition,  the  DSP  can  serve  as  an  interface  to 
the  Network  Support  System  (NSS)  which  will  offer  extensive  network  capabili- 
ties for  the  centra  11  i:at Ion  of  administration  and  maintenance* 

3»0  HARDWARE  DESCRIPTION 

The  GTD*-5  EAX  system  has  the  following  major  equipment  groups;  peripheral, 
network,  and  central  control*    Peripheral  equipment  provides  an  lntei.face  be- 
tween the  Outside  plant  facilities  and  the  switching  network*    Network  equip-- 
ment  provides  the  switching  stages  necessary  to  Interconnect  peripheral  equip"- 
ment  as  required  to  switch  the  calls*    Central  control  equipment  provides  the 
processing  resources  required  for  call  processing,  administration,  and  maln^ 
tenance*    The  Base  Unit  (BU)  organization,  by  major  equipment  groups,  is 
shown  in  Figure  2* 

A  detailed  understanding  of  the  GTD-5  EAX  system  requires  an  understand- 
ing o£  the  various  equipment  frames  used  to  Implement  the  switching  system 
and  their  inter-relationship  *    The  paragraphs  that  follow  offer  detailed  des- 
criptions of  the  various  frames  that  make  up  the  peripheral,  network,  and 
common  control  equipment* 

PERIPHERAL  EQUIPMENT 

The  peripheral  equipment  in  GTD-5  EAX  consists  entirely  of  Facility  In- 
terface Units  (FIU's) *    The  FIU's  provide  the  proper  interface  between  out- 
side plant  facilities  and  the  switching  network  of  the  system*    Three  kinds 
of  FIU's  have  been  ilesigned  for  the  initial  releases  of  the  system*  The 
Analog  Line  TJnit  Ftame  (ALUF)  consists  of  a  single  FIU  to  interface  up  to  768 
subscriber  line?  to  the  switch*    The  Analog  Trunk  Unit  Frame  (ATUF)  consists 
of  two  FIU's  to  interface  up  to  384  analog  trunks  to  the  switch*  Required 
analog  service  circuits  are  mounted  in  the  ATUF*    The  Digital  Trunk  Unit  Frame 
(DTUF^  serves  up  to  3072  digital  trunks*    Duplicated  control  units  are  pro- 
vided for  each  FIU* 

ANALOG  LINE  UNIT  FRAME  (ALUF) 

A  fully^wired  Analog  Line  Unit  Frame  has  eight  Analog  Line  Units  (ALU's)* 
Each  ALU  consists  of  12  line  cards  and  a  dc*-to-dc  converter*    One  line  card 
contains  either  eight  standard  line  circuits  (single  party  or  multiparty)  or 
four  special  line  circuits  (prepay  coin,  semipostpay,  ground  start)*  The 
ALUF  is  provided  with  duplicated  Analog  Control  Units  (ACU's)  for  access  to 
the  network* 

Analog^to-digital  conversion  (or  vice  versa)  is  perfovTued  in  the  line 
circuit  by  a  codec r    Codecs  are  provided  on  a  per*-line  basis*    The  necessary 
two-wire  to  four-wire  conversion  takes  place  in  the  line  circuit* 

ANALOG  TRUNK  UNIT  FRAME  (ATUF) 

An  Analog  Trunk  Unit  Frame  can  interface  up  to  384  analog  trunks  to  the 
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switching  network*    One  ATUF  accommodates  a  maximum  of  four  Analog  Trunk 
Units  (ATU's)  and  two  duplicated  Analog  Control  Units  (ACU's),      The  ATU  con- 
tains a  maxltnum  of  24  trunk  cards* 

Conversion  of  the  analog  signal  Into  digital  for:i  (and  vice  versa)  Is 
performed  by  a  codec  in  the  trunk  circuit.      The  required  two-wire  to  four- 
wire  conversion  for  two-wire  trunks  is  also  provided  by  the  trunk  circuit. 

DIGITAL  TRUHK  UNIT  FRAME  (DTUF) 

A  Digital  Trunk  Unit  Frame  can  Interface  3072  digital  trunks  to  the 
switching  network*    Each  DS-1  span  Interface  contains  a  synchronization  out- 
put port  which  can  be  connected  to  the  network  clock  unit  for  external  clock 
synchronization.    In  addition,  each  DS-1  span  Interface  contains  a  CCIS  data 
link  Interface  port  which  can  be  connected  to  the  CCIS  data  link  module  to 
derive  the  4Kh2  (FS  bit)  data  channel » 

A  fully-Mlred  DTUF  has  16  digital  trunk  FIU's*      Each  FIU  consists  of 
eight  Digital  Trunk  Units  (DTU's)  and  two  Digital  Control  Units  (DCU's)* 

NETWORK  EQUIPMENT 

The  Base  Unit  network  equipment  In  a  GTD-5  EAX  forms  a  time- space- time 
(TST)  switch.    The  major  units  that  make  up  the  BU  network  are  the  Time  Con- 
trol Units  (TCU's),  the  Space  Switch  Units  (SSU's),  and  the  Network  Clock 
Unit  (NCU).  ^ 

The  NCU  Is  the  basic  clock  and  synchronizing  unit  for  the  system.  A 
duplicated  NCU  Is  contained  along  with  a  duplicated  Message  Dlsr-ilbiitor  Cir^ 
cult  (MDC)  on  the  Combined  Message  Distributor  Circuit  and  Network  Clock  Unit 
Frame  (CMCF) .  / 

TIME  SWITCH  AND  PERIPHERAL  CONTROL  UNIT  FRAME  (TCUF) 

A  Time  Switch  and  Peripheral  Control  Unit  Frame  (TCUF)  contains  a  pair 
of  duplicated  Time  Switch  and  Peripheral  Control  Units  (TCU's).      The  TCU 
interfaces  the  FlU's'with  the  space  switch;  a  FIU  Is  cabled  to  ^ach  TCU*  Each 
TCU  consists  of  two  duplicated  time-switching  stages  (originating  and  termin- 
ating), duplicated  digital  pads,  duplicated  digital  tone  soutces,  and  two 
duplicated  16  bit  peripheral  processors*    One  TCU  serves  up  to  four  FIU's* 

The^ Originating  Time  Switch  (OTS)  In  a  Time  Control  Unit  (TCU)  multi- 
plexes fche  chantiel  bus^s  from  the  FIU's  Into  the  network*    The  sele'dted  chan- 
nel Is  stored  In  memory*    Operation  of  th;  Terminating  Time  Switch  (TTS)  Is 
similar  to  that  of  the  Originating  Time  Switch  (OTS)*      Dlglcal  pads,  which 
are  Implemented  by  Read -Only -Memory  (ROM) »  provide  a  fixed  loss  of  0  dB, 
3  dB,  5  dB,  or  6  dB  for  the  TTS  output* 

Digital  tone  sources  prov5de  three  kinds  of  tones:    MP,  DTMF,  and  pro- 
gress tones  (busy,  dial,  ringback,  etc*)*    The  tones  are  'written  Into  the 
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unused  memoty  of  the  TTS  and  OTS.  and  thus  avoid  the  need  to  assign  network 
terminations*    The  tones  ate  tead  out  undet  the  conttol  of  a  Peripheral  Pto- 
cesscr  (PP)» 

The  PP's  consist  of  duplicated  l6-bit  microptocassors,  which  operate  in 
an  active/hot-standby  mode*  Each  copy  actually  consists  of  two  microproces- 
sors for  fault  resolution* 

The  PP  communicates  with  the  central  control  processors  via  the  MDC,  over 
two  data  links  between  the  PP  and  the  MDC»  Each  PP  has  access  to  either  data 
link* 

SPACE  SWITCH  UNIT  FRAME  (SSUF) 

A  Space  Switch  Unit  Frame  (SSUF)  contains  two  Space  Switch  Units  (3SU*s) 
and  provides  a  32  x  32  space  switch  matrix*      The  SSUF  can  be  arranged  for  a 
16  X  16  switch  matrix  for  small  offices*      For  large  offices,  the  SSU  can  be 
expanded  to  a  switch  matrix  of  64  x  64  through  the  addition  of  three  more 
SSUF's*      The  space  switch  is  controlled  via  the  Space  Interface  Controller 
(SIC)* 

COMBINED  KECSAGE  DISTRIBUTOR  CIRCUIT  AND  NETWORK  CLOCK  UNIT  FRAME  (CMCF) 

A  Combined  Message  Distributor  Circuit  and  Network  Clock  Unit  Frame 
(CMCF)  is  equipptid  with  a  duplicated  Messagti  Distributor  Circuit  (KDC)  module 
and  a  duplicated  Network  Clock  Unit  (NCU)  ModulCr      The  MDC  is  a  part  of  the 
Central  Control  and  will  be  discussed  later* 

Both  copies  of  the  NCU  are  synchronous  to  avo^d  any  frame  slip  during 
switch-over  from  one  to  the  other*    The  NCU  can  be  synchronized  from  an  ex- 
^  ternal  source  of  1*544  MHz  or  2*048  MHz  (BSRF) * 

CENTRAL  CONTROL  EQUIPMENT 

The  central  control  is  designed  to  be  engineered  and  expanded  with  the 
office*      For  this  reason,  a  variety  of  frame  types  are  used  *n  the  central 
control*      The  discussion  of  these  frames  will  be  restricted  ^o  the  basic 
frame  types.      Additional  frame  types  will  be  utilized  to  provide  capabili- 
ties beyond  the  basic  offering* 

The  basic  frames  required  to  implement  the  cen^iral  control  include  the 
Basic  Central  Control  Frame  (BCCF),  Combined  Memory  and  Interface  Frame  (CMIF) , 
Administrative  Control  and  Input/Output  Frame  (ACIF)  ,  and  Magnetl:  Tape  Unit- 
Frame  (mtuf)  * 

The  Basic  Centtal  Control  Ftame  (BCCF)  contains  two  types  of  processors" 
to  control  the  system:    the  Administrative  Processor  Complex  (A?C)  and  the 
Telephony  Processor  Complex  (TPC) *    The  two  types  of  memory  required  -  Common 
Ptotected  Memory  (CPM)  and  Common  Urprotected  Memory  (COM)  -  are  located  in 
the  CMIF*      This  frame  also  provides  the  CPI  which  is  the  Common  Protected 
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Memory  Interface  (CPI) » 

The  CMC?  was  discussed  previously  with  the  Network  Equipment  because  it 
contains  the  Network  Clock  Unit  (NCU) »     This  frame  is  shared  with  the  central 
control  since  it  also  contains  the  Message  Distributor  Circuit  (MDC) »  The 
MDC  interfaces  all  central  control  processor  complexes  with  the  peripheral 
processors  in  the  TCU's  and  with  all  other  peripheral  controllers  in  the  sys- 
tem* 

The  ACIF  is  equipped  with  an  Administrative  Control  and  Display  (ACD) 
module,  an  Administrative  Control  Panel  (AGP),  an  Input/Output  Kodul*  \70M)^ 
and  a  Space  Interface  Controller  (SIC)  to  access  the  space  switch  memojJc:;  in 
the  network.    The  lOM  provides  for  interconnection  to  terminal -speed  ^ort  de- 
vices * 

Each  MTUF  provides  up  to  two  magnetic  tape  units.    A  maximum  of  8  HTUF^s 
can  be  provided  * 

BASIC  CENTRAL  CONTROL  FRAME  (BCCF) 

The  Basic  Central  Control  Frame  (BCCF)  mounts  two  kinds  of  duplicated 
processor  modules:  an  Administrative  Processor  Complex  (APC)  and  a  Telephony 
Processor  Complex  (TPC) » 

Two  copies^  of  the  AFC  operate  in  an  active/standby  mode*    The  AFC  handles 
the  administration  and  maintenance  functions  of  the  GTD-5  EAX»    The  AFC  inter- 
faces with  the  l/O  modules  and  Administrative  Control  and  Display  Complex 
(ACDC)  »      The  AFC  has  access  to  both  copies  of  the  Common  Unprotected  Memory 
(CTTM)  and  Common  Protected  Memory  (CPM)  via  the  Common  Protected  Memory  Inter- 
face (CPI) »    It  also  interfaces  with  the  Space  Interface  Controller  (SIC), 
Network  Clock  Unl^t  (NCU),  and  Message  Distributor  Circuit  (MDC), 

Each  copy  of  the  APC  consists  of  a  pair  of  16^bit  microprocessors  syn** 
chronized  at  their  input/ output  ports*     Each  APC  copy  is  provided  with  its 
own  dedicated  internal  memory  (protected  and  unprotected),  expandable  to 
1024K  words  in  64K  word  increments* 

A  single  TPC  will  serve  a  small  BU»  additional  TPC's  are  required  in  a 
large  BU  configuration  to  handle  call  processing  traffic*     When  yore  than  a 
single  TPC  is  required,  another  frame  called  the  Telephony  Proc^sor  Complex 
Frame  (TPCF)  is  used  to  provide  the  added  TPC's*     The  TPC  interfaces  the 
fsame  modules  as  the  AFC  except  for  the  Input/Output  (l/O)  modules,  the  Admin- 
istrative Control  and  Display  (ACD)  module  and  the  Network  Clock  Unit  (NCU) 
module* 

The  two  copies  of  the  TPC  operate  in  an  active/ standby  mode*    Each  copy 
consists  of  a  pair  of  16-bit  microprocessors  synchronized  at  their  input/out- 
put  ports*    A  dedicated  memory  (protected  and  unprotected)  is  provided  for 
each  TPC  and  is  accessible  from  both  copies  of  the  TPC  processor* 
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COMBINED  MEMORY  AND  INTERFACE  FRAME  (CMIF) 


A  Combined  Memory  and  Interface  Frame  (CMIF)  (f nlly-wired)  coi  tains  a 
Common  Unprotected  Memory  (CUM)  module,  a  Common  Protected  Memory  interface 
(CPI)  module,  and  t         iimon  Protected  Memory  (c?M)  modules*    Each  of  tnese 
modules  is  duplica         .  hin  this  frame* 

One  Common  Unprotc   ,ed  Memory  (CUM)  module  provides  an  l8-bit  512K-word 
memory*    The  CUM  contains  device  busy/idle  data,  traffic  recording  registers, 
time  of  day  data,  network  map,  call  registers,  etc*    Noxmally  a  single  CUM 
module  will  handle  the  requirements  of  a  GTD"5  FAX  office,  however  addition- 
al modules  can  be  provided  and  are  housed  in  a  Mixed  Common  Memory  Frame 
(MCMF)* 

One  Common  Protected  Memory  (CPM)  module  provides  an  18-bit  1024K-word 
memory*    The  CPM  contains  translation  dcta,  line  classmark  data,  calling  par- 
ty directory  number,  netwcrk  management  data,  trunk  group  classmark,  etc.  The 
CPM,  with  a  basic  size  of  one  million  woids,  is  expandable  to  eight  million 
words  in  64K  word  increments  by  adding  CPM's*    When  additional  CPM's  are  re- 
quired in  a  GTD-5  FAX  office,  either  a  Common  Protected  Memory  Frame  (CPMF) 
or  a  Mixed  Common  Memory  Frame  (MCMF)  can  be  added* 

COMBINED  MESSAGE  DISTRIBUTOR  CIRCUIT  AND  NETWORK  CLOCK  UNIT  FRAME  (CMCF) 

The  CMCF  was  previously  presented  with  the  network  equipment  as  part  of 
the  description  of  the  Network  Clock  Unit  module.    The  Message  Distributor 
Circuit  (MDC)  is  a  part  of  the  Central  Control.    The  MDC  Module  interfaces 
Peripheral  Processors  (PP's)  and  Processor  Controllers  (PC's)  with  the  AFC 
and  TPC*    Two  copies  of  the  MDC  module  operate  in  the  active/standby  nK)de* 
The  MDC  module  can  terminate  the  one  AFC  and  multiple  TPC's,  a^  well  as  six- 
teen (16)  PP's/PC's*     When  the  number  of  PP's  and  PC's  exceeds  sixteen  (16), 
another  module  called  the  Message  Distributor  Expanded  (MDE)  is  added*  The 
MDE  module  is  mounted  on  a  Message  Distributor  Expanded  Frame  (MDEF) * 

ADMINISTRATIVE  CONTROL  AND  lU/OUTPUT  FRAME  (ACIF) 

The  Administrative  Control  and  Input/Output  (ACIF)  is  equipped  with  an 
Administrative  Control  and  Display  (ACD)  module.  Administrative  Control  Panel 
(ACP),  an  Input/Output  Module  (lOM) ,  and  a  duplicated  Space  Interface  Control- 
ler (SIC)* 

Two  I/O  terminals  ara  available  in  the  ACD  for  two  Administrative  Control 
ar\d  Display  Terminals  (aCT's).    The  ACT  will  be  a  CRT-keyboard  device  capable 
of  sending  and  receiving  a  full  ASCII  character  set  to  the  AFC  through  a 
standard  EIA  SS-232C  interface      The  ACT  c'     £>e  remotely  located,  in  which 
case  a  modem  may  be  required* 

The  ACP  contains  system  alarms,  f l  tus  indicators,  the  APC  configuration 
display,  emergenr^y  recovery  displays,     id  miscellaneous  controls.    The  lOM 
interfaces  the  /viministrative  Processor  Complex  (APC)  with  the  local  and  re- 
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mote  TTY's,  Magnetic  Tape  Units  (KTU's)  and  Facility  Test  Unit  (FTU)  complex* 
The  SIC  module,  located  on  the  ACIF,  interfaces  the  central  control  proces- 
sors (APC's  and  TPC's)  with  the  space  switch*    The  SIC  controls  and  directs 
the  data  between  the  central'processors  and  the  space  switch  memories* 

MAGNETIC  TAPE  UNIT  FRAME  (OTUF) 

The  Magnetic  Tape  Unit  Frame  (MIUF)  (fully-wired)  contains  two  MIUU  and 
two  magnetic  tape  transports*    The  MTU  serves  as  an  interface  between  the 
Input/Output  Module  (IOM)  and  the  magnetic  tape  transports* 

SUMMARY 

A  new  family  of  digital  switches  is  in  development  at  OTE  Automatic  Elec- 
tric*   The  new  family  introduced  advanced  concepts  of  Base  Units  and  Remote 
Units  to  offer  unrivaled  networking  flexibility,  distributed  control  arrange- 
ments to  minimize  start-up  costs  and  to  provide  large  system  expansion,  con* 
current  administrative  and  maintenance  support  systems  to  minimize  annual 
charge  costs,  and  the  latest  cf  both  hardware  and  software  technologies  to 
ensure  long  temj  economics  and  flexibility*    The  GTD-5  EAX  Family  will  bring 
to  the  marketplace  all  of  the  above  while  offering  stored  programmed  control, 
digital  switching  with  PCM  compatability,  and  common  channel  interoffice  sig- 
naling; three  capabilities  that  our  customers  expect  .of  us* 

This  paper  has  disclosed  some  details  on  the  hardware  utilized  in  the 
GTD-5  EAX  Base  Unit*    Further  papers  are  planned  on  the  GTD-5  EAX  Remote  Units* 
as  well  as,  on  a  number  of  other  GTD-5  items  of  interest* 


3C-30 


T1  Lbws  or 
Analog  Trunks 


T1  Lines  or 
Analog  Trunks 


Toll 

omce 


Class  5 
Office 


Data  Unks  Networlc 

  Support 

System 
Faciltties 


FIGURE  1.     GTD-5  EAX  FAhlLY  MEMBERS  NETWORK  DIAGRAM 

CS7 


Analog 
Tftinks 


Tl  Lines 
and/ or 
Host- 
Remote 
Links 


Legend 


Penpheral 
'Equipment' 


768 1 


Analog 
Ljne 
Units 

(ALU'S) 


ACU 


I  ,  1 

IRU 


192, 


Analog 
Trunk 
Units 

(ATU'S) 


ACU  J 


I  ,  I 


Digital 
Trunk 
Units 
(DTU'S) 


DCU 


FlU 


ACDC  Administrative  Control 
Display  Complex 

ACU    AnaEog  Control  Unit 

APC    Administrative  Processor 
Complex 

CPI     Common  Protected  Memory 
Interface 

CPM    Common  Protected  Memory 

CUM    Common  Unprotected  Memory 

DCU    Digital  Control  Unit 

lOM     Input/Outptit  Module 

TPC     Tfetephony  Processor  Complex 


ALL 

ALU'S 

ATU'S 


TCU 


^  Network 


CCIS  Data  Link 
Controller 


lOM 


—  FTU 


Originating 

Time 
Switch  (OTS) 


t 


To  Time  and 
Space  Switch 


Digital 
Pads 


l^rminating 
Time 
Switch 


Penpheral 
Processor 


Digital 
Tone 
Source 


Time  Swjtch  and 
Peripheral  Control 
Unit  (TCU) 


I 


Message  Distfit)utor 
Circuit  (MDC) 


TPC'S 
(I-N) 


CPM 


CP! 


SIC 


FIGURE  2      GTD-:  EAX  BASE  UNIT  ORGAHIZATIOH 


G89 


/ 


TEST,  MAINTENANCE  AND  REPAIR 
CONSIDERATIONS  FOR  DIGITAL  RADIO 

Gerard  J»  Miille  and  Volker  B»  Weise 
GTE  Le-kurt 
San  Carlos,  California 

Abstract 

The  subject  of  this  paper  is  to  focus  not  so  much  on  the  absolute  perfor-" 
iBance  characteristics  of  digital  microwave  radio  equipment,  since  this 
subject  has  been  covered  sufficiently  in  the  past,  but  on  the  testing  and 
occasional  repair  requirements*    Every  system  needs  maintenance*     It  is 
essential  to  not  only  be  able  to  locate  failures  or  performance  degradation 
quickly,  but  also  to  be  able  to  perform  tests  easily  and  efficiently  and 
have  after  completion  a  reasonable  amount  of  confidence  that  the  original 
transmission  quality  has  been  restored*     In  the  following  paper  we  will  show 
that  the  IF  modulation  scheme,  used  in  GTE  Lenkurt  77  Series  of  digital 
radios,  fulfills  these  objectives* 

A*  Introduction 

With  IF  modulation^  the  microwave  radio  transmitter  has  a  70  MHz  IF  input 
and  the  radio  recei/er  a  70  MHz  IF  output*    This  enables  the  maintenance 
Crew  to  test  the  radio  equipment  back  to  back  or  over  the  transmission  path 
using  the  same  techniques  as  for  an  analog  heterodyne  radio*     In  contrast, 
when  RF  modulation  is  used,  whereby  the  radio  frequency  signal  is  directly 
modulated  by  the  digital  bit  stream,  no  IF  is  available  in  the  transuiitter* 
Therefore^  no  such  transmission  test  using  standard  microwave  link  analyzers 
is  easily  possible*    With  IF  modulation  the  digital  modulator  has  a  70  MHz 
output  and  the  demodulator,  a  70  MHz  Input*    By  using  an  optional  loop-back 
filter  for  test  and  maintenance  between  these  two  ports>  which  has  the  same 
amplitude  and  group  delay  response  characteristics  as  the  radio  equipment, 
it  is  possible  to  also  measure  the  quality  of  the  modem»  independent  of  the 
radio  (Fig*  l)*    With  this  strategy  it  is  quite  easy  to  maintain,  test,  or 
repair  equipment  because  degradation  in  systems  performance  can  be  isolated 
and  the  origin  localized  quickly* 

B*    Influence  on  the  systems  performance  due  to  radio  transmission  equipment 
alignment* 

Certain  requirements  on  group  delay  and  amplitude  response  have  to  be  met  by 
the  transmission  equipment  in  order  to  achieve  optimum  performance*  There 
is  a  considerable  difference  in  the  requirements  between  a  digital  radio  and 
an  analog  radlo»  even  th'^ugh  the  pi-inciple  of  test  and  maintenance  of  the 
microwave  radio  remains  the  same* 

In  the  analog  FM  radio,  the  path  from  IF  in  to  IF  out  is  usually  tested  with 
a  microwave  link  analyzer*  The  path  including  the  radio  has  to  provide  flat 
amplitude  response  and  ^roup  delay  over  the  bandwidth  occupied  by  the  FM 


signal*    The  responses  required  for  digital  transmission  are  not  flat*  The 
transmitter  output  spectrum  is  shaped  by  a  transmit       output  filter  to 
confine  the  signal  from  the  digital  modem  within  the  emission  mask,  as 
prescribed  by  the  FCC  rules  and  regulations  covering  digital  radio*    In  the 
case  of  6  GHz  digital  radios,  the  90  Mb/s,  8-phase  PSK  modulator  signal  must 
be  shaped  to  a  bandwidth  of  30  MHz*    This  transmitter  output  filter  has  a  3 
dB  bandwidth  of  fc+15  MHz*    A  large  amount  of  group  delay  is  associated  with 
this  response*    The  receiver  amplitude  shaping  is  almost  negligible  in 
comparison  to  the  transmitter*    To  obtain  the  overall  raised  cosine  shape  of 
the  signal,  which  is  necessary  to  facilitate  digital  transmission  with 
minimum  intersymbol  interference,  the  group  delay  is  now  partially  equalized 
in  the  receiver*    The  resulting  amplitude  and  group  delay  response  maintains 
the  transmit  amplitude  shape  but  has  an  equalized  delay  over  fc+U  MHz  (Fig.  i). 

To  complete  the  amplitude  and  group  delay  shaping  and  equalization  for  an 
overall  raised  cosine  shape,  additional  filters  and  equalizers  are  used  in 
the  digital  demodulator  section*    Kow  accurate  must  the  amplitude  and  delay 
characteristics  be  in  order  to  obtain  the  desired  transmission  quality?  The 
answer  depends  on  the  amount  of  performance  degradation  acceptable* 

Performance  of  the  total  radio  link  can  be  described  by  the  systems  gain, 
which  is  the  difference  between  the  power  level  available  at  the  antenna 
port  of  the  transmitter,  and  the  receiver  threshold  level*    The  latter 
depends  on  receiver  input  noise  figure  and  the  signal  to  noise  ratio 
required   'or  a  bit  error  rate  of  10"^*    For  a  BER  of  lO"    and  a  receiver 
noise  figure  of  8  dB  of  a  6  GHz  digital  radio  with  3  Bits/Second/Hertz  this 
threshold  level  is  about  -70  dBm*    This  level  is  degraded  due  to  imp4>rfec- 
tions  in  amplitude  shaping,  group  delay  equalization  and  systems 
non"linearit  ies* 

As  can  be  seen  (Figures  2  and  3),  small  amounts  of  amplitude  or  group  delay 
slope  degrade  the  threshold  very  little*    For  example,  mistuning  of  the 
radio  amplitude  response  slope  by  1*5  dB  over  70+15  MHz  results  in  less  than 
0.5  dB  reduction  in  threshold*    Large  amounts  of  detuning,  though,  result  in 
total  loss  of  the  system  performance*    For  example,  a  10  ns  group  delay  over 
70+15  MHz  results  in  a  l>ss  of  reception*    Generally  the  proper  responses 
have  to  be  maintained  more  accurately  in  the  center  of  the  transmission  band 
than  on  the  edges*    For  example,  on  the  band  edges,  at  55  and  85  MHz,  where 
the  amplitude  is  down  about  9  dB,  a  variation  of  +1  dB  in  amplitude  or  +5  ns 
delay  results  in  less  than  I  dB  degradation  in  threshold  (Fig*  4)» 
Typically,  measurements  on  radios,  wherein  individual  units  were  tuned  and 
replaced  in  the  system,  without  any  overall  system  alignment,  showed  a 
variation  in  threshold  performance  of  only  2  dB,  the  actual  threshold 
varying  from  ^65*5  to  **67*5  dBm* 

In  analog  radios,  much  more  accurate  tuning  is  required  for  optimum  perfor- 
mance at  normal  RF  input  levels*    At  threshold,  of  course,  response  slope- 
caused  intermodulation  noise  would  be  overshadowed  by  thermal  noise,  but  at 
nominal  receive  levels,  loaded  noise  would  increase  rapidly,  tf,  for 
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example,  the  group  delay  equalization  was  poor*    In  an  1800  channel  FDM  FM 
system,  for  example,  a  3  ns  delay  slope  over  20  HHz  would  increase  the 
loaded  noise  by  20  pW  at  nominal  receive  levels* 

To  summarize,  it  can  be  seen  that  by  using  IF  loop  back  of  the  radio  it  is 
very  easy  to  measure  transmission  parameters  of  che  radio  link,  applying  che 
same  kind  of  tests  as  in  analog  heterodyne  radios*    Although  the  transmis- 
sion characteristics  are  quite  different  in  a  digital  radio  from  those  in  an 
analog  radio,  the  accuracy  requirements  for  digital  transmission  are  less 
severe*    The  user  can  be  confident  that  the  systems  performance  has  been 
restored  to  its  original  level,  after  units  in  the  sytem  have  been  replaced 
for  repair  or  readjustment* 

C*    Digital  modem  parameters  and  their  influence  on  systems  perfoimance 

Many  of  the  IF  Modems  used  with  current  digital  radios  are  of  the  8  phase 
PSK  type*    GTE  Lenkurt's  type  77  digital  radios  include  si'^h  a  modern^ 
Careful  attention  to  system  and  circuit  design  can  result:  in  a  modem  of  this 
type  which  affords  appreciable  control  over  the  parameters  that  affect  the 
quality  of  its  operation*    Furthermore,  simple  and  reliable  alignment  can  be 
realized  by  using  a  minimum  of  test  equipment:  and  an  IF  Loop  Back  Filter* 

In  the  case  of  the  8  phase  PSK  modulator,  the  primary  adverse  parameter  is 
imbalance  between  the  8  different  phases*    Optimally,  the  8  p;ases  should 
all  be  45  degrees  apart*    Laboratory  results  show  that  factory  aligntnent  can 
easily  keep  the  balance  to  v;ithin  2  degrees*    An  imbalance  of  2  degrees 
degrades  the  receive  th  reshold  by  a  negligible  amount* 

In  the  demodulator,  the  main  contributors  to  threshold  degradatioa  are 
baseband  filtering  imperfections,  recovered  carrier  phase  error,  and 
recovered  clock  phase  error*    The  effects  of  Rf/IF  filtering  were  covered 
previously*    Factory  alignment  of  the  type  77  Digital  Radio  baseband  filter 
is  done  under  calculator  control*  Its  amplitude  and  group  delay  response  are 
tuned  to  within  the  same  tolerance  mask  as  the  radio  equipment*    As  can  be 
seen  (Fig*  5),  if  the  recovered  70  MHz  carrier  phase  error  is  kept  small, 
the  resulting  threshold  degradation  will  be  negligible*    For  example,  a 
carrier  phase  error  of  5  degrees  results  in  less  than  0»5  dB  reduction  in 
threshold*    Large  amounts  of  carrier  phase  error,  on  the  other  hand,  can  be 
devastating  to  the  demodulator  performance*  Reception  will  be  lost  when  the 
phase  error  approaches  22*5  degrees*    Generally,  as  in  the  type  77  Digital 
Radio,  the  recovered  carrier  is  derived  by  an  automatic  phase  error  correc- 
tion technique*    Steady  state  phase  error  can  thus  usually  be  made  negligi- 
bly small*    Also,  typical  measurements  of  threshold  variations  resulting 
from  replacing  carrier  recovery  units  with  other  factory  tuned  units  were 
less  than  0*5  dB* 

Ue  can  also  see  (Fig*  6)  that  threshold  degradation  is  negligible  for  small 
recovered  clock  phase  errors*    For  example,  10  degrees  of  clock  phase  error 
results  in  less  than  1  dB  degradation  of  the  threshold*    Large  amounts  of 
clock  phase  error,  as  for  the  carrier  phases  error  case,  will  cause  complete 
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loss  of  the  signal*    Recovery  of  the  clock  signal  js  also  derived  from  the 
data*    The  process  makes  use  of  information  about  the  received  phase  and  its 
trajectory  to  provide  automatic  centering  of  the  clock^^^*    Initial  align- 
ment of  the  clock  recovery  circuit  requires  a  simple  nulling  of  the  fixed 
clock  phase  errors  in  the  system*    This  is  done  using  only  a  VOM  and  with 
the  modem  looped  back  on  itself  via  the  Loop  Back  Filter*    Once  this  is 
accomplished,  the  auto  correction  circuitry  is  engaged  to  keep  the  clock 
phase  at  its  optimum  point*    Thus,  any  field  misalignment  should  be  automat- 
ically overcome*    In  addition,  clock  phase  error  resulting  from  temperature 
variations  and  component  aging  are  automatically  corrected*    Measurements  of 
threshold  variations  resulting  from  replacing  clock  recovery  units  were  made 
on  a  laboratory  test  modem*    The  simple  alignment  noted  above  was  performed 
each  time  the  unit  was  replaced*    Results  showed  a  threshold  variation  of 
less  than  0*5  dB* 

As  mentioned,  testing  and  alignment  of  the  modem  is  done  with  the  Loop  Back 
Filter*    This  filter  serves  as  a  replica  of  the  radio  response*     It  accepts 
the  IF  signal  from  the  modulator  which  is  of  the  sinx/x  form  centered  at  70 
MHz*    After  passing  through  the  Loop  Back  Filter,  the  signal  is  identical  to 
what  would  normally  be  received  from  the  radio  receiver  in  an  unfaded  state. 
This  signal,  in  turn,  is  filtered  at  baseband  in  the  demodulator  to  give  the 
overall  raised  cosine  response*    This  arrangement  allows  modem  testing  to  be 
accomplished  separately  from  the  radio  equipment* 

By  comparison,  most  FM  modems  uscti  with  analog  radios  require  field  align-* 
ment  which  is  much  more  involved*    The  field  alignment  generally  consists  of 
end-*to-*end  optimization  of  linearity  and  delay  equalization*    This  requires 
more  complex  test  equipment  and  must  generally  be  performed  with  personnel 
at  both  ends  of  the  microwave  path* 

D.  Conclusion 

In  conclusion,  we  have  shown  that,  with  IF  modulation,  looping  both  the 
radio  equipment  and  the  modeoi  equipment  at  the  IF  ports  allows  straight** 
forward  ard  efficient  testing*    Furthermore,  field  replacement  of  units 
should  cause  a  minimal  amount  of  change  in  threshold  performance*  After 
testing  or  replacing  a  unit,  a  high  level  of  confidence  in  the  transmission 
quality  will  remain*    The  result  is  a  digital  radio  system  with  very  good 
maintainability* 

Reference: 

^^^R»  J»  Tracey  and  S»  D*  Bradley,  **A  Timing  Phase  Correction  Technique  for 
PSK  Demodulators**,  National  Telecommunications  Conference  Records,  Dec*, 
1978* 
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ELECTRICAL  PROTECTION 
of  DIGITAL  OFFICES  AND  EQUIPMENT  COMPLEXES 

FRANK  G.  SPLITT 

COOK  ELECTRIC 
a  division  of  Northern  Telecom 


Abstract 

Digital  offices  and  equipment  complexes  utilize  more  sophisticated  technology, 
but  less  robust  components  than  their  predecessors*    Consideration  is  given 
to  means  of  enhancing  the  ability  of  this  equipment  to  withstand  interference 
on  exposed  terminals*    These  means  are  based  on  a  review  of  interference  sources, 
an  assessment  of  equipment  susceptibility  and  the  applicatioa  of  state^of-^the-* 
art  protection  methodology* 

INTRODUCTION 

It  is  well  known  that  aerial  and  buried  cable  plant  can  act  as  highways  for 
overvoltages  and  overcurrents  attributable  to  both  natural  and  man^ade  sources 
of  interference*    For  many  years,  robust  electromechanical  switches  needed  no 
more  than  carbon  type  discharge  devices  and  heat  coils  to  cope  with  all  but 
extreme  levels  of  interference  introduced  by  thesA  transmission  facilities. 
The  advent  of  solid-state  electronics  in  the  loop  plant  put  an  end  to  this 
idyllic  situation*    The  introduction  of  subscriber  carrier,  fine  gauge  programs 
and  processor  controlled  analog  switches  clearly  demonstrated  the  interference 
susceptibility  of  these  electronic  systems  on  exposed  facilities* 

Experience  with  these  systems  generated  a  healthy  respect  for  the  outside  plant 
environment*    More  important,  however,  was  the  evolution  of  count erme as ures  in 
the  form  of  improved  primary  protection,  circuit  design  techniques,  component 
selection  and  the  recognition  of  the  need  for  secondary  protection*  Further 
experience  with  modern  electronic  PBXs  and  Key  Telephone  Systsns  highlighted 
the  need  to  incorporate  protection  in  the  power  pack  which  proved  to  be  another 
interference  highway* 

Based  on  the  above,  it  should  come  as  no  surprise^that  the  coupling  of  a  remote 
or  local  digital  switch  to  the  analog  transmission  facility  can  lead  to  formida- 
ble problems  if  due  care  is  not  taken  in  the  area  of  electrical  protection* 
This  paper  addresses  these  problems  with  particular  emphasis  on  the  electrical 
protection  of  digitally  based  CO*  equipment* 

PROTECTION  OBJECTIVES 

The  primary  objective  of  protection  Is  to  safeguard  personnel  and  equipment  from 
the  hazardous  effects  of  overvoltages  and  overcurrents*    The  protection  techniques 
evolved  through  the  years  have  practically  eliminated  hazards  to  personnel. 
Therefore,  consideration  will  herein  be  given  to  an  objective  that  is  primarily 
concerned  with  the  protection  of  exposed  equipment  from  the  risk  of  physical 
destruction  or  degradation* 
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General  office  equlpmenc  appllcaclons  sVould  generally  noc  be  llmlced  Co  specific 
locat:lons.    Theref6re,  ic  Is  common  practice  co  design  this  equlpmenc  so  chac 
when  used  In  conjuncclcn  wlch  its  associated  primary  protector,  che  equipment 
can  be*  employed  under  a  wide  range  of  condltloits  and  at  reasonable  costs*  A 
poor  choice  regarding  a  protection  objective  can  lead  to  a  system  that  Is  rel- 
atively immune  from  /he  worst  case  hazards  of  exposed  plant  but  at  exhorbltant 
post.    If  users  s^t  standards  that  would  require  such  a  system*  then  the  system 
would  ^be ,overdeslgned  and  i^tieconomlc  for  use  in  most  other  applications*  An 
equally  poor  choice  of  a  protection  objective  vduld  Involve  a  ^^low  first  cost" 
approach  that  can  result  in  a  system  fraught  with  the  high  repair  and  mainte- 
nance costs  associated  with  frequent  system  outages  and/or  transmission 
degradation* 

In  view  of  the  above,  it  is  appropriate  to  focus  attention  on  the  optimization 
of  the  cost  versus  performance  relationship  and  consider  the  objective  of 
protection  as:    the  minimization  of  system  susceptibility  to  the  maximum  pos-* 
sible  extend  consistent  with  statistical  information  on  environmental  hazards 
and  llfe^cycle  economic  considerations* 

There  are  three  basic  areas  wherein  the  susceptibility  of  a  digitally  based 
CO.  system  can  be  reduced  in  a  manner  consistent  with  the  stated  objective  of 
protection.    These  areas  are  the  primary  protector,  the  equipment,  and  the 
method  utilized  for  grounding  and  bonding  the  system*    Each  of  these  areas  will 
be  covered  after  a  review  of  relevant  electrical  Interference  characteristics 
and  a  discussion  of  equipment  vulnerability  and  stisceptlbillty* 

INTERFERENCE  SOURCES  AND  CHARACTERISTICS 

LIGHTNING 

Lightning  phenomena  have  been  widely  investigated  and  much  literature  is  avail- 
able on  the.  subject.    The  energy  from  this  source  of  interference  can  be  trans- 
ferred to  the  transmission  facility  by  means  of  direct,  inductive,  or  common 
(ground)  impedance  coupling*    Extensive  measurements  of  the  shape  and  amplitude 
of  lightning  induced  longitudinal  voltage  SMrges  on  transmission  facilities  have 
been  made  on  a  world  wide  basis  (1-4)*    A  concise  summary  of  the  South  African, 
Canadian,  Japarese  and  U.S*  studies  is  provided  in  Ref*  (5)*    The  measurements 
Indicate  that  the  longitudinal  voltages  are  generally  of  the  double  exponential 
imptilse  form  utilized  to  characterize  the  stroke  current*    (An  exception  to  this 
general  observation  was  the  case  of  periodic  type  waveforms  on  open  wire  lines 
noted  in  the  Canadian  study  reported  by  Bennison  et  al)*    The  key  waveform 
parameters  are:  crest  amplitude,  rise  time-^to-crest ,  dec^j  time-to-half  crest 
and  the  voltage  rate-of-rise*    The  statistical  distributions  for  these  waveform 
parameters  v^iry  with  the  type  of  cable  plant  facility,  cable  make-up,  soil  re- 
sistivity, terminal  effects,  etc*    Suffice  to  state  here  that  all  of  the  dis- 
tributions are  log-normal  and  that  the  0*1%  distribution  points  can  be  summa- 
rized as  shown  in  Table  1*    Reference  to  this  table  will  show,  for  example,  that 
only  0A%  of  measured  surges  have  crest  amplitudes  that  exceeded  2000  volts  on 
open  wire,  lOOO  volts  on  paired  cable  and  800  volts  on  coaxial  cable* 
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TABLE  1.  ONE-TENTH  X  DISTRIBUTION  POINTS  FOR  KEY 
LONGITUDINAL  VOLTAGE  SURGE  WAVEFORM  PARAMETERS 


CABLE  PLANT  FACILITY 


Open 

Paired 

Cable 

Coaxial 

Wire 

Aerial 

1  Burled 

Cable 

Crest  Voltage  (Volts):  > 

2000 

1000 

1000 

800 

Rise  Time  (Mlcrosec . ) : < 

2 

10 

10 

10 

Decay  Time  (Mlcrosec.) : > 

1000 

4000 

4000 

8000 

Rate  of  Rise  (Volts/Mlcrosec. ) : 

>  40 

25 

4.5 

4 

At  this  point  in  time,  there  is  a  minimum  of  information  available  on  longitu- 
dinal^ surge  current  distributions*    Although  there  is  considerable  divergence  of 
opinion  as  to  the  bounding  value  for  longitudinal  current  on  open  wire  conductors 
conductor  surge  currents  are  unlikely  to  exceed  2500  amp^eres,  except  in  the 
vicinity  of  a  direct  stroke  to  the  line  (6)*    The  likelihood  of  the  appearance 
of  currents  of  this  magnitude  at  the  C*0*  are  low  since  open-wire  is  rapidly 
diminishing  in  its  application  and  exposed  open^ire  interfaces  to  paired  cable 
facilities  are  (or  should  be)  overvoltage  protected*    A  limited  amount  of  field 
data  indicates  that  conductor  currents  are  unlikely  to  exceed  100  amperes  on 
paired  cable  facilities*    This  would  appear  to  be  a  reasonable  bound  since  the 
minimum  longitudinal  impedance  of  the  core-sheath  circuit  is  in  the  order  of 
100  ohms,  and  the  maximum  longitudinal  voltage  is  limited  by  the  dielectric 
strength  of  the  in-place  cable  which  is  less  than  10  kV*    This  combin^Mon  of 
maximum  voltage  and  minimum  impedance  would  limit  the  maximum  conductor  current 
at  100  amperes* 

B.         POWER  SYSTEMS 

As  with  lightning,  the  energy  from  power  systems  can  be  transferred  to  the  trans*- 
mission  facility  by  means  of  direct,  inductive,  or  common  (ground)  impedance 
coupling*    The  interference  of  concern  is  usually  attributable  to  abnormal  power 
system  conditions,  such  as  power  line  phase- to-ground  faults  and  crosses  (con- 
tacts) with  open  wire,  aerial  or  station  facilities,  that  generate  voltages  and 
currents  that  are  hazardous  to  either  life  or  equipment*    Steady  state  inter- 
ference levels  at  the  power  system  fundamental  or  harmonic  frequencies  which  lie 
in  the  noise  domain,  are  not  considered  here* 

The  interference  caused  by  power  system  contacts,  induction  and  ground  potential 
rise  is  usually  treated  on  the  same  basis,  insofar  as  transmission  facility  pro- 
tection is  concerned*    The  reason  for  this  is  that  protection  measures  used  for 
one  source  of  interference  are  generally  effective  against  all  three*  Therefore, 
subsequent  discussion  of  power  system  interference  will  generally  consider  all 
three  sources  on  a  common  basis* 

Statistical  distributions  on  interference  waveform  parameters  comparable  to  that 
for  lightning  are  virtually  non-existent,  especially  at  the  higher  voltage  and 
current  levels*    The  lack  of  data  can  be  attributed  to  a  concentration  of  inter- 
est on  lightning  and  the  rare  occurrence  of  the  type  of  faults  required  to 
generate  high  levels  of  interference*    For  example,  limited  surveys  directed 
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toward  a  comparison  of  troubles  resulting^f rom  power  contacts  and  lightning 
indicate  that  power  produced  faults  represent  approximately  6%  of  all  reported 
electrical  troubles  (5)»    In  spite  of  the  above-mentioned  lack  of  data,  some 
concept  of  the  Tuagaitude    of  induced  voltages  can  ba  obtained  from  the  results 
of  a  statistical  analysis  of  Hydro  Quebec  and  Ontario  Hydro  transmission  and 
distribution  networks  (10  kV  to  734  kV  class)*    This  analysis  indicates  that 
typical  magnitudes  of  induced  voltage  range  from  80  to  435  volts  and  worst 
case  voltages  range  from  731  volts  to  5287  volts* 

The  overall  duration  of  high  voltage  type  interference  is  usually  controlled  by 
power  system  protection  devices*    These  devices  typically  operate  on  an  on-off 
basis,  thus  giving  rise  to  a  multiplicity  of  (approximately)  CW  interference 
bursts*    The  tiding  sequence  varies  with  the  power  system  voltage  class  as  well 
as  the  protective  devices*    Representative  values  range  from  3  Hz  to  18  Hz  for 
Che  on  *'times''  and  5  Hz  to  300  Hz  for  the  off  time*  with  a  two  burst  maximum  on 
greater  than  110  kV  class  transmission  and  a  four  burst  maximum  on  10  kV  class 
transmission* 

Current  interruption  can  also  occur  via  cable  fusing  or  fuse  link  operation  and 
is  usually  taken  as  that  associated  with  either  24  or  26  gauge  conductors* 
Under  .certain  circtimstaiicesf  where  fault  clearing  may  not  be  applicable,  the 
only  limit  to  the  time  duration  of  high  level  currents  is  that  associated  with 
the  fuse  link*    The  link | obviously  provides  no  time  limit  on  a  current  the  magni* 
tude  of  which  is  less  than  that  required  for  fusing.    For  example,  if  a  24  gauge 
link  is  utilized)  it  is  possible  for  15  amperes  to  flow  on  a  steady  state  basis 
unless  auxiliary  protection  is  provided*    Furthermore,  when  the  longitudinal 
voltage  is  less  than  that  required  to  operate  the  primary  overvoltage  protector, 
the  terminal  equipment  may  provide  the  only  path  to  ground  fot>  the  resulting 
*'sneak"  current  unless  more  sensitive  current  limiting  is  utilized* 

In  summaryt  power  system  interference  is  difficult  to  characterize  and  as  a 
result  there  is  meager  statistical  data  on  frequency  of  occurrence  as  well  as 
on  wavS^rm  parameters*    Nevertheless,  it  can  be  seen  that  power  system  inter- 
ference poses  a  significant  threat  to  the  transmission  facility  since  abnormal 
situations  involving  high  voltages  and  currents  do  occur,  and  when  they  do?  the 
relatively  long  duration  of  the  fault  permits  high  energy  transfer  to  connected 
equipment* 

C*         EQUIPMENT  POWFR  SERVICE 

Power  companies  strive  to  maintain  their  line  waveforms  within  certain  standards, 
however,  these  waveforms  are  subject  to  the  effects  of  lightning,  random  customer 
loading  and  other  factors  that  resuft  in  high  level  voltage  surges.  These  surges 
can  attain  magnitudes  that  cab  either  destroy  or  disrupt  the  operation  of  unpro-* 
tected  equipment*    Although  there  is  a  lack  of  detailed  statistical  data  on  the 
parameters  ^associated  with  this  type  of  interference,  available  aata  suggests 
0*1%  distribution  points  for  peak  voltage  transients  of  10  kV  for  120  volt 
service  and  6  kV  for  noa"rural  220  volt  service* 

D*         PRIMARY  PROTECTOR  OPEEAl^IOW 

Conversion  type  intelrference  can  be  generated  by  the  non-linear  operation  of 
primary  protection  devices  on  longitudinal  input  waveforms*    For  example>  the 
firing  of  a  discharge  type  overvoltage  protector  is  quite  rapid  and  can  lead  to 
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longitudinal  output  voltages  with  rates  of  decay  in  the  order  of  thousands  of 
volts/  microsecond*    Additionally,  the  asymmetric  operation  of  primary  protectors 
can  unbalance  the  line  and  so  generate^  metallic  voltages  and  currents  that  can 
be  potentially  hazardous  to  connected  equipment*    A  detailed  characterization  of 
the  significant  parameters  relating  to  this  type  of  interference  would  indeed  be 
an  exhaustive  task*    Fortunately,  these  details  are  not  necessary  for  our  pre- 
sent purposes  since  it  is  reasonable  to  assume  that:    1)  the  largest  metallic 
voltages?  currents  and  energies  are  less  than  those  associated  with  the  appli- 
cation of  the  corresponding  longitudinal  voltage  directly  across  the  equipment 
terminals  and  2)  the  fastest  rise  and  decay  times  (which  can  generate  L  di/dt 
or  Cdv/dt  problems  in  the  connected  equipment)  correspond  to  the  fastest  trans- 
ition times  associated  with  the  primary  protection  device,  ' 


E. 


REPRESENTATIVE  TEST  WAVEFORMS 


So  as  to  provide  a  definite  (rather  than  statistical)  basis  for  specifying  and 
testing  equipment  withstand  capability?  it  is  appropriate  to  assume  that  inter- 
ference can  be  characterized  by  representative  test  waveforms*    Implicit  in  the 
above,  is  the  further  assumption  that  the  magnitude  and  duration  of  the  test 
waveforms  are  bounded  by  a  primary  protection  device*    The  ultimat^e  utility  of 
this  approach  is  keyed  to  the  selection  of  test  waveforms  that  are  both  repre- 
sentative of  the  equipment  service  environment  and  convenient  to  generate  in  the 
laboratory*    Test  waveforms  that  are  used  in  practice  generally  reflect  a  high 
degree  of  conservatism*    This  conservatism  is  Justified  in  most  instances  by: 
l)  the  limited  avail^ility  of  statistical  data  relevant  to  the  interference 
source  being  represented  and  2)  the  uncertainties  concerning  the  extent  to  which 
the  available  data  is  applicable  to  the  acttial  range  of  equipment  service  en- 
vironments*   Extreme  conservatism  in  Is^st  waveform  selection  is  obviously 
limited  by  feasibility  and  economic  considerations* 

An  example  of  a  set  of  test  waveforms  covering  the  various  sources  of  inter-^ 
ference  Is  contained  in  REA*s  General  Specification  for  Digital?  Stored  Pro^ 
grm  Controlled  Central  Office  Equipment  (7)*    The  characteristics  of  these 
waveforms  are  summarized  in  Table  2*    Care  should  be  e^rcised  in  the  application 
of  these  test  waveforms  since  they  reflect  R£A*s  interpretation  of  what  is 
representative  In  their  area  of  application*    This  interpretation  may  or  may  not 
be  appropriate  in  other  situations  and  applications* 

TABLE  2*    SUMMARY  OF  REA  EQUIPMENT  TEST  WAVEFORMS 


INTERFERENCE  "SOURCE" 
Lightning  (Current  Surge) 
Lightning  (Voltage  Surge) 

Power  System 


PEAK  VOtTAGE  OR  CURRENT 

500  A  or  Lesser  Current 

lOOOV  or  +3<r  dc  break- 
down of  arrester  employ- 
ed 

lOA  rms  or  lesser  Cur- 
rent 


AC  Power  Service  (Voltage  Surge)  2500V  or  +3cr  clamping  V 

of  arrester  employed  at 
lOkV/ps* 


Primary  Protector  Operation 


+3cr  breakdown  of  arrest- 
er employed  at  lOOV/s  of 
rise* 


SURGE  WAVESHAPE 
lOXlOOOps 
lOXlOOOps 


11  cycles  of  60  Hz 
(0*183  Sec*) 

1,2  X  50  vs 


100  V/ps  rise*  decay 
to  1/2V  in  tubers 
delay  time* 
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If  the  equipment  coordinates  with  representative  inter j;erence  bounds*  such  as 
provided  in  Table  2,  then  equipment  susceptibility  in  actual  operating  environ- 
ments can  usually  be  atcribuced  Co  the  occurrence  of  interference  that  differs 
from  the  representative  interference  signal  set  in  either  magnitude  or  form* 
This  would,  of  course,  assume  proper  operation  of  the  primary  protectors  as 
well  as  strict  adherence  to  proper  installation  and  maintenance- practices 
re  bonding  and  grounding* 

EQUIPMENT  VULNERABILITY  &  SUSCEPTIBILITY 

The  vulnerability  of  equipment  connected  to  a  metallic  transmission  facility 
follows  directly  from  the  vulnerability  and  susceptibility  of  the  facility  and 
the  infeasibility  of  interposing  interference  cancelling  devices  between  the 
facility  and  the  equipment*    Present  state-of-the-art  techniques  relative  to 
primary  protection  devices  are  limited  to  bounding  the  magnitude  and  duration 
of  perturbing  Signals*    The  equipment  terminals  are  considered  to  be  vulnerable 
(exposed)  to  interference  since  these  bounds  are  constrained  to  values  in 
excess  of  norm^El  line  voltages  by  cost,  complexity  and  compatibility  consider- 
ations*   In  view  of  the  large  volume  of  in-place  carbon  based  primary  protectors 
most,  if  not  all,  digital  switches  have  been  designed  to  coordinate  with  the 
performance  characteristics  of  a  3  mil,  air  gapped  carbon*    This  means  that 
the  withstand  capability  of  the  equipment  should  be  greater  than  the  maximum 
interference  level  that  can  be  let  through  this  type  of  primal?  protector* 

Expanding  the  use  of  LSI  to  applications  covering  exposed  lines  can  lead  to  an 
increase  in  equipment  susceptibility,  if  appropriate  countermeasures  are  not 
taken*    The  use  of  electronic  hybrids  and  functional  integration,  wherein  the 
transmission  filter  is  integrated  jnto  the  CODEC,  are  Just  two  examples  of  the 
expanded  application  of  LSI*    It  is  to  be  noted  that  both  of  these  examples 
involve  the  line  interface  circuits  that  must  not  only  withstand  the  inter- 
ference, coupled  by  the  transmission  facility,  but  must  also  block  penetration 
of  this  interference  into  the  space-time  switching  matrix  and  its  associated 
control  circuitry* 

The  withstand  capability  of  LSI  devices,  as  measured  by  their  maximum  voltage, 
current,  and  energy  handling  capability,  is  only  a  fraction  of  that  associated 
with  their  relay^  vacuum  tube,  and  discrete  transistor  predecesrors *    The  root 
cause  of  this  decrease  in  withstand  capability  is  the  sharp  increase  in  chip 
density  and  the  resulting  decrease  in  effective  Junction  areas*    Little  Infor- 
mation is  currently  available  on  the  pulse  power  susceptibility  of  commercially 
available  LSI  devices*    However,  extrapolation  of  the  performance  characteristic 
of  semiconductor  ami  small  scale  integrated  circuit  devices  would  indicate  that 
an  LSI  device  cannot  be  subjected  to  a  short  duration  surge,  the  peak  value  of 
which,  is  only  slightly  greater  than  surges  encountered  in  the  normal  operation 
of  the  device » 

PROTECTION  METHODOLOGY  AND  DEVICES 
A*         THE  PRIMARY  PROTECTOR 

The  primary  protector  is  usually  located  on  the  frame  interface  to  the  outside 
plant  transmission  facility*    Its  main  function  is  to  safeguard  operating 
personnel  and  connected  equipment  from  hazardous  longitudinal  potentials  and 
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currents*    However,  from  a  system  point  of  view»  the  primary  protector  provides 
the  means  whereby  the  exposure  level  of  connected  equipment  can  be  bounded  in 
both    magnitude  and  dur^ition.    Options  with  regard  to  the  types  of  devices  that 
can  be  utilised  in  this  application  are  indeed  limited*    The  expected  levels  of 
interferencot  coupled  with  the  present  state-of-the-art  re  device  technology* 
virtually  dictates  the  use  of  a  discharge  device  as  the  principal  element  of  a 
pritoary  protector*    For  various  reasons  voltage  clamping  devices,  such  as 
avalanche  (zener)  diodes  and  the  various  types  of  varistors»  are  best  suited  for 
secondary  protection  (within  the  equipment)* 

With  regard  to  discharge  devices*  the  available  choice  is  between  air  gapped 
carbons  and  gas  tubes*    Since  the  performance  characteristics  of  gas  tubes,  such 
as  DC  and  surge  breakdown  voltages,  can  be  relatively  tightly  controlled  compared 
to  carbons,  they  can  be  utilized  to  obtain  tighter  bounds  on  disturbing  potentials 
result5,ng  from  both  lightning  and  power  system  interference.    Limited  field  ex- 
perience with  3  mil  carbon  air  gap  protection  indicates  successful  digital  C^O. 
coordination  with  operational  environments*    If  this  indeed  proves  to  be  the 
case,  then  gas  tube  protectors  could  be  applied  with  a  view  toward  substantially 
reducing  the  interference  window  and  improving  the  durability  of  the  primary  pro- 
tector*   The  reduction  in  the  interference  window  could*  in  turn*  be  used  to  pro- 
vide the  system  with  a  greater  margin  against  interference  or  to  ease  the  self 
protection  requirements  imposed  on  the  line  interface* card*    The  present  state- 
of-the-art  in  gas  tube  design  and  manufacturing  technology  allows  the  realization 
of  these  benefits  at  a  cost  that  is  significantly  less  than  that  attainable 
heretofore*    This,  coupled  with  the  increased  system  withstand  capability 
and  primary  protector  durability,  provides  an  effective  and  readily  available 
means  of  optimizing  the  system^s  cost  versus  performance  relationship  at 
the  primary  protection  level* 

Up  to  this  time,  digital  switches  have  been  considered  to  be  inherently  self- 
protecting  re  sneak  currents*    The  implication  here  is  that  heat  coils  are  not 
required  in  the  primary  protector*    Alt^^ough  there  are  instances  where  a  heat 
coil  is  of  questionable  utility,  the  device  can  always  be  used  to  provide  much 
tttore  sensitive  overcurrent  protection  than  that  available  from  the  C*0*  fuse 
link*    This  tighter  bounding  could,  in  turn,  relieve  the  line  interface  card 
from  the  added  chore  and  cost  associated  with  sneak  current  self  protection* 
From  a  system  point  of  view,  the  heat  coil  approach  offers  the  potential  ad- 
vantage of  providing  this  protection  in  a  readily  accessible  and  replaceable 
module,  thereby  minimizing  the  need  for  line  interface  circuit  card  replacement* 

B*  THE  EQUIPMENT 

Establishment  of  the  coordination  capability  level  and  the  means  whereby  this 
capability  level  can  be  verified  are  key  elements  in  the  design  of  the  equipment* 
These  elements  require  particular  emphasis  during  the  early  stages  of  development 
if  costly  field  and  service  problems  are  to  be  avoided*    This  follows  from  the 
fact  that  the  withstand  capability  of  the  equipirtent  is  basically  determined 
during  the  circuit  design  and  component  selection  stage  of  development*  In- 
adequate attention  to  detail  during  this  early  time  frame  can  compromise 
equipment  service  performance;  as  manifested,  for  example,  by  subtle  changes  in 
Component  values  occasioned  by  interference  levels  that  are  less  severe  than 
those  required  in  the  design  specification*    These  changes  can  generate  what 
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appear  to  be  random»  service  affecting  failures*  the  cause  of  which  are  difficult 
to  detect  In  the  field*    Associated  increases  In  trouble  reports*  coupled  with 
high  maintenance  and  repair  costs  t  can  prompt  ^'qulck-^C'Vjc**  solutions  which 
escalate  costs  still  further* 

It  l8  expected  that  digital  switching  equipment  wlll»  In  the  near  term»  con- 
tinue to  be  designed  to  coordinate  with  a  3  mil ,carbou  gap*    If  proper  equipment 
coordination  with  this  device  is  to  be  truly  effected*  then  It  must  be  recog-* 
nlzed  that: 

•  Nominal  3;iifil  gaps  are  characterized  by  large  statistical  variations  In 
breakdown  voltages*    Representative  ±3{r  breakdown  voltage  ranges  are  300 
to  700  volts  on  DC  and  360  to  950  volts  on  surges  with  100  volts/micro- 
second rate-of-rlse* 

•  The  carbon  gap^s  short  transition  time  coupled  with  the  large  statistical 
variations  in  breakdown  voltages  can  subject  connected  equipment  to 
substantial  metalllcs  with  large  rates  of  rise  and  decay* 

•  Sustained  langlttidlnal  voltages  of  up  to  700  volts  can  cause  hazardous  * 
sneak  currents  to  flow  through  ^Vurrent  limiting**  and  battery  feed 


Hardening  the  equlpm^mt^s  line  Interface  to  the  3  mil  carbon  gap  coordination 
level  typically  involves  the  following  types  of  measures: 

•  Increasing  the  withstand  capability  of  exposed  componentst  Including 
LSI  devices* 

•  Incorporating  secondary  overcurrent  and  overvoltage  protection  based  on  the 
use  of  passive  circuit  elementSt  fusest  voltage  clamping  devlces»  discharge 
devices »  crowbars  and  hybrid  combinations  thereof*    Commercial  LSI  circuits* 
that  are  utlll?!ed  on  exposed  lines »  can  be  protected  by  discrete  external 
devices*    Custom  LSI  circuits  can  employ  Integral  or  external  protection* 

as  appropriate*  to  Increase  withstand  capability* 

•  Increasing  the  value  of  the  line  Interface  Input  Impedance  so  as  to  both 
limit  sneak  currents  and  enhance  the  operation  of  the  primary  protector  by 
increasing  the  longitudinal  voltage  across  Its  terminals*    This  may  best 
apply  to  the  line  supervision  clrciiitry  and  could  very  well  Involve  a 
modest  reduction  In  signaling  range* 

The  coordination  capability  of  the  line  Interface  must  be  considered  under  all 
line  conditions*    Therefore*  secondary  protection  measures  muse  be  transparent 
tOt  l*e*t  not  compromiset  normal  transmission*  line  testing*  ringing  and  primary 
protection  functions* 

The  power  service  Input  to  the  equipment  should  also  be  protected*    This  can  be 
done  by  means  of  commercially  available  devices  or  Integral  design*    These  pro-- 
tectors  are  usually  based  on  a  hybrid  configuration  consisting  of  a  gas  tube^ 
voltage  clamping  device*  resistance  elements  and  a  thermal  breaker* 

Additional  considerations  regarding  equipment  protection  encompass  arcing  and 
reactive  coupling  effects  between  lines  or  electrical  and  mechanical  components 
that  are  exposed  to  Interference  let  through  primary  protection  devices*  Al-^ 
though  the  potential  destructive  effects  of  arcing  are  obvious*  It  Is  to  be 
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understood  that  under  certain  Impedance  conditions  reactively  coupled  surges  can 
also  lead  to  device  destruction*    All  of  this  is  a  direct  consequence  of  the 
general  trend  toward  system  miniaturization  and  the  sensitive  nature  of  min-^ 
iaturized  components*    These  types  of  problms  are  most  likely  to  manifest  them- 
selves on  the  line  interface  circuit  card  and  are  quite  simillar  to  those  posed 
by  electrostatic  discharge*    They  can  usually  be  solved  by  the  same  techniques 
(8)  which  are  best  implemented  in  the  physical  design  of  the  line  interface 
card  and  its  mounting  hardware* 

The  determination  as  to  whether  or  not  the  "hardened"  equipment  does  indeed 
coordinate  with  a  3  iftil  air  gap  involves  the  determination  of  the  equipment's 
ability  to  withstand  the  interference  let  through  this  device  without  alteration 
of  its  characteristics*    For  example*  the  realization  of  strin,  transmission 
objectives  such  as  zero-dB  loss*  55  dB  balance  and  20  dB  singing  margins  requires 
the  use  of  precision  (and  sometimes)  matched  components*    The  equipment  is, 
therefore,  considered  susceptible  to  interference  levels  that  alter  the  electrical 
characteristics  of  these  and  other  components  in  the  PCM  voice  path  to  the  esctent 
that  transmission  objectives  are  degraded*    These  levels  are  relatively  easy  to 
determine  compared  to  interference  levels  that  compromise  the  digitally  based 
logic  circuits  that  are  used  for  signaling  and  control  purposes*    In  the  latter 
circuits,  considerable  changes  in  component  characteristics  can  take  place  before 
the  occurrence  of  functional  failure*    Therefore*  attention  needs  be  focused  on 
secondary  performance  characteristics  of  those  types  of  circuits  that  provide 
some  measure  of  incipient  failure*    Variation  of  operating  currents*  voltages* 
power  dissipation  and  noise  margins  can  be  so  utilized* 

The  assessment  of  equipment  susceptibility  corresponding  to  a  set  of  interference 
types  and  levels  is  indeed  a  complex  and  time  consuming  task*    Reduction  of  the 
task  to  manageable  proportions  during  the  design  and  development  stage  requires 
the  equipment  manufacturer  to  utilize  a  systematic  procedure*    The  procedure 
should  not  be  limited  to  go/no-^go  testing  but  rather  to  testing  that  provides 
detailed  insights  into  the  electrical  characteristics  of  functional  circuits 
(down  to  the  comp-  nent  level)  when  the  equipment  is  stressed  by  interference* 
This  is  best  accomplished  via  digital  computer  simulation  of  both  the  circuit 
and  interference  test  waveforms*    Xt  is  to  be  noted  that  computer  simulation* 
as  opposed  to  hardware  type  circuit  testing*  can  readily  provide  detailed  data 
re  voltage,  current  and  power  dissipation  as  a  function  of  time  for  all  circuit 
components*    This  type  of  simulation  has  the  power  to  illuminate  problem  areas 
as  indicated  by  parameter  variation  and  sensitivity  to  interference  waveform 
levels,  thus  revealing  potential  areas  for  circuit  hardening  as  well  as  providing 
guidelines  to  an  optimum  circuit  configuration*    Laboratory  qualification  test- 
ing of  the  equipment  would  of  course  involve  go/no-go  hardware  tests  utilizing 
interference  generators  to  drive  all  exposed  terminals  with  specified  test  wave- 
forms*   A  representative  qualification  testing  scheme  is  provided  in  the  pre* 
viously  referenced  REA  specification  (7)* 

GROUNDING  AND  BONDING 

> 

Past  experience  wir,h  electronic  offices  indicates  that  the  proper  grounding  and 
bonding  of  the  C*0*  equipment  complex  is  an  absolute  requirement  if  equipment 
destruction  and/or  degradation  is  to  be  minimized*    The  type  of  grounding  system 
usually  required  by  electronic  offices  in  general,  and  a  digital  C*0*  in  parti- 
cular, is  based  on  the  single  point  ground  concept*    The  single  point  ground 
isolates  the  digital  C*0*  equipment  complex  from  all  contact  with  external 
ground  members,  except  at  a  single  poinc«    This  Is  the  only  point  where  external 
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grounds  are  allowed  to  make  contact  with  th**  digital  CO.  equipment  complex. 
Isolation  of  the  various  types  of  grounds  within  the  equipment  complex  minimizes 
the  flow  of  potentially  damaging  extraneous  currents* 

A  mfk.ster  ground  bar  (M6B>  should  be  established  in  the  CO.  as  the  point  of 
termination  that  provides  the  lowest  practical  Impedance  to  remote  earth  ground* 
This?  In  tum»  dictates  the  MGB  to  be  the  confluence  of  all  relevant  office 
grounding  elements.    These  elements  ftre  the  office  ground  electrode  system* 
the  power  systems  multi- grounded  neu'cral»  the  water  system  ground  and  building 
'-teel.    Functlonally»  the  MGB  should  also  repres'mt  the  single  point  ground  for 
terminating  ground  conductors  emanating  from  the  primary  protector  frame*  bonded 
entrance  cable  sheaths  and  the  principal  DC  power  room  ground  bar.    The  conductors 
from  each  of  the  ground  elements  to  the  MGB  should  be  as  low  In  irtped^^nce  as  Is 
economically  feasible*    The  same  Is  true  for  the  conductors  that  ttirmluate  cn  the 
MGB.    Minimization  of  lead  Inductance  Is  paramount  Insofar  as  surge  type  Inter- 
ference Is  concerned*    This  Implies  non-tapped  short  runs  with  a  practical  minlittum 
of  bends  and  proximity  to  metallic  objects*  Including  other  conductors.  Of 
particular  Importance  In  this  regard  Is  the  placement  of  the  MGB  so  as  to  Insure 
that  the  cable  sheath-to-MGB  con^iectlon  provides  a  minimum  Impedance  path  for 
both  lightning  and  power  systen*  earth  return  currents* 

Proper  operation  of  the  primar>'  overvoltage  protector  requires  that  the  device 
be  properly  referenced  to  ground.    This  Implies  close  attention  to  Installation 
and  maintenance  procedures  re  all  connections  In  the  path  from  the  protector 
to  the  MGB.    It  Is  also  worth  noting  that  the  operation  of  the  primary  pro- 
tector can  be  suppressed  If  Its  ground  potential  is  raised  by  sheath  ciltrent 
flow  through  Its  ground  return.    This  situation  can  be  eliminated  for  all 
practical  purposes  via  the  direct  low  Impedance  connection  of  transmission 
facility  cable  sheaths  to  the  MGB. 

Special  precautions  need  be  taken  to  eliminate  sneak  ground  loops  In  the  case 
where  a  digital  switch  Is  colocated  with  existing  step-by-stzep*  crossbar  or 
electromechanical  ticketing  equipment     The  high  voltage  and  current  transients 
associated  with  the  making/breaking  oc  relay  or  wiper  switch  contacts  In  these 
types  of  equipment  can  couple  Into  the  digital  equipment  via  cable  racks t  frame 
superstructure  or  the  power  service  (AC  and  DC)*    Physical  separation  of  these 
equipments  must  also  be  provided  so  as  to  prevent  flashover,  which  can  result 
from  ground  potential  differences.    These  precautions  are  best  taken  in  the 
ground  system  design  prior  to  the  installation  ot  the  digital  **<(uiproent* 

Rigid  adherence  to  proper  grounding  and  bonding  practice  is  not  only  required  ' 
at  the  time  of  installation t  but  throughout  the  service  life  of  the  equipment* 
An  improper  (but  convenient)  ground  connection  as  well  as  loose  or  corroded 
connections  can  compromise  the  entire  grounding  system*    Periodic  Inspection 
and  maintenance  of  this  '^subsystem"  is  mandatory  if  the  destructive  effects  of 
interference  are  to  be  avoided. 

FUTURE  TRENDS 

The  factors  and  predicted  trends  that  will  affect  the  electrical  protection 
of  digitally  based  CO.  equipment  are  as  follows: 

•     It  is  expected  that  an  Increase  in  power  system  exposure  will  be  offset  by 
a  decrease  in  the  susceptibility  of  metallic  facilities  by  virtue  of 
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increasingly  widespread  usage  of  buried  and  underground  plant  as  well  as 
more  intensive  efforts  to  obtain  and  maintain  shield  continuity* 

•  Historical  views  and  practices  regarding  C*0*  grounding  and  bonding  will 
change*    In  the  past? these  disciplines  have  not  been  emphasized  since 
they  made  no  obvious  contribution  to  the  normal  operation  of  the  telephone 
system*    Widespread  introduction  of  digitally  based  technology  in  the  CO* 
will  force  an  emphasis  on  grounding  and  bonding  with  a  resulting  decrease 
ill  system  susceptibility* 

•  In  the  near  term  market  considerations  will  effectively  constrain  switching 
manufacturers  to  continue  line  interface  circuit  coordination  with  the 
protection  capabilities  of  the  3  mil  carbon  gap*    This  will  require  line 
circuits  characterized  by  a  high  withstand  capability*    During  this  period? 
the  evolution  of  cost  reduced  line  interface  circuitry  and  devices  will  be 
encumbered  by  withstand  capability  considerations*    Intensive  efforts  will 
be  directed  toward  the  functional  integration  of  improved  secondary  pro- 
tection devices  as  well  as  the  development  of  silicon  devices  with  inherent- 
ly high  withstand  capability*    The  adoption  of  a  coordination  standard 
based  on  a  state-of-the-art  primary  protector  will  offer  some  relief  in 
this  area* 

•  Extensive  use  of  remote  switches  and  other  pair  gain  devices  will  signi- 
ficantly reduce  the  nimiber  of  metallic  line  appearances  on  the  primary 
protection  frame?  thus  providing  strong  motivation  on  the  part  of  users 
to  minimize  the  risk  of  losing  a  multiplicity  of  circuits  on  a  perturbed 
line*    This  will  in  turn  provide  pressure  to  enhance  the  performance 
characteristics  of  the  primary  protector  and  spur  the  development  of  an 
industry  accepted  standard  interface  specification*    This  specification 
will  most  likely  be  based  on  a  primary  protector  that  utilizes  a  low  cost, 
relatively  high  performance  gas  tube* 

•  Optical  fiber  rather  than  metallic  terminations  on  the  C*0*  will  eliminate 
exposure  to  interference  carried  by  the  transmission  facility  when  metallic 
sheaths /supporting  members  and  C*0*  powered  line  repeaters  are  no  longer 
required*    A  mixed  facility  interface  (optical  and  metallic)  will  still 
require  equipment  engineered  to  coordinate  with  the  metallic  facility*  Al** 
though  a  totally  optical  interface  will  effectively  eliminate  the  coordina- 
tion problem?  power  service  protection  will  still  be  required  for  C*0« 
equipment* 

•  The  reduction  or  elimination  of  the  C*0*  protection  problem  occasioned  by 
the  use  of  metallic  pair  gain  devices  (in  conjunction  with  high  performance 
primary  protectors)  or  optical  fiber  facilities  will  result  in  a  change  in 
protection  philosophy  and  methodology*    This  change  w'ill  be  geared  to  the 
overall  system  cost  versus  performance  relationship*    As  mentioned  above? 
the  move  to  improve  the  primary  protection  in  metallic  facilities  will 
eliminate  the  binding  constraint  that  exists  today*    The  focus  of  attention 
will  then  be  directed  away  from  the  C*0*  and  toward  the  electrical  protection 
of  remote  switches?  optical  facility  and  metallic  facility  repeaters* 

COMCLUBIMG  REMARKS 

Effective  electrical  protection  of  a  digitally  based  C*0*  complex  requires  de- 
tailed attention  to  the  significant  parameters  characterizing  the  interference 
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to  which  the  equipment  Is  exposed.    The  minimization  of  equipment  susceptibility 
requires  particular  emphasis  during  the  early  stages  of  development  If  coatly 
field  and  service  problems  are  to  be  avoided.    Verification  of  the  equipment *a 
^thstand  capability  can  be  accomplished  via  representative  waveform  testing. 

Each  component  of  the  system,  the  transmission  faclllty»  the  primary  protector* 
the  equipment  and  office  grounding  plays  a  key  role  in  the  optimisation  of  the 
cost  versus  performance  relationship  for  such  a  complex.    Utilisation  of  state* 
of-the-art  primiary  protectors  and  pro^^r  syatem  grounding  can  form  the  basis  for 
more  coat  effective  protection  than  exists  today. 
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ABSTRACT 


Prototype  DS3  fiber  optic  transmission  ^y^tems  have  been  installed  in  the 
General  Telephone  System*    This  paper  vlll  discuss  the  test  results  of  these 
systems,  t*nA         f^'^duction  equipment  developed^  based  on  these  results*  A 
SVAt^m  description  and  engineering  rules  of  a  DS3  system  vill  be  discussed 
fo33ovpd  by  an  overview  of  the  ernnomics  of  fiber  optics* 

INTRODUCTION 

When  the  development  plan  for  a  DS3  fiber  optic  transmission  system  (FT-3) 
vas  defined,  part  of  the  plan  was  to  build  prototype  systems  for  installation 
in  the  field*    By  doing  this  ve  hoped  to  accomplish  many  things  vhich  are  not 
possible  in  a  laboratory  environment »    It  would  provide  the  chance  to  test 
^he  performance  of  the  equipment  in  a  realistic  environment*    Because  of  the 
new  technology,  we  felt  that  it  was  important  to  get  as  much  field  experience 
in  varying  types  of  installations  as  was  feasible*    Just  as  important,  it 
would  allow  us  to  get  customer  reactions  to  the  equipment  before  we  were 
committed  to  a  final  production  configuration* 

SYSTEM  DESCRIPTION 

Figure  3  is  a  photograph  of  a  fully  equipped  FT^3  line  terminating  shelf* 
The  line  terminating  shelf,  a  nominal  17*8  cm  high,  contains  ^  maximum  of 
three  systems,  each  consisting  of  a  transmit  unit,  a  receive  unit^  and  an 
alarm  unit*    Figure  2  is  a  block  diagram  for  a  terminating  office 
configuration  of  one  working  line,  a  spare  line,  and  a  spare  line  switch* 
The  transmit  unit  takes  the  electrical  Input  pulses,  scraables  them  and 
converts  the  electrical  pulses  to  optical  pulses*    The  transmit  unit  has  two 
alarm  indicators.  High  Temperature  and  Laser  Alarm*    These  refer  to  the  laser 
diode  temperature  and  bias  current*    If  the  laser  bias  current  has  increased 
beyond  a  preset  value,  the  diode  Is  considered  at  the  enil  of  its  ^s^f^jl  life, 
even  though  optical  feedback  hns  maintained  the  optical  output  at  its  correct 
value,  and  no  errots  are  occurring  in  the  system* 

The  receive  unit  converts  the  optical  pulses  to  electrical  pulses,  amplifies. 
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regenerates,  ind  converts  the  pulses  to  e  bipolar  format*    A  pulues  irdicator 
on  the  face  of  the  t^ceive  unit  indicates  the  preaence  of  optical  pulses*  If 
the  pulses  LEO  is  ^it,  optical  imlftes  of  the  required  amplitude  ;ire  being 
received. 

The  alarm  unit  is  bridged  onto  the  data  stream  in  the  rttceiv**  unit*  Th? 
alarm  unit  compares  the  receive  parity  with  the  parity  hitu  &erx  by  the  K13 
multiplexer.    A  difference  in  the  two  parities  indicates  the  presence  of  an 
error*    Two  error  thresholds  are  detected  by  the  alarm  unit.    At  an  error 
rate  of  1  x  10"^  a  System  Alam  is  generated  and  a  1  x  10"^  error 
lamp  is  lit*    This  indicates  the  performance  of  the  line  has  degraded  and 
maintenance  on  the  line  should  be  performed.    At  an  error  rate  of  1  x 
10*^  a  System  Alarm  is  generated  and  a  switch  transfer  is  initiated,  as 
the  line  is  no  longer  considered  to  be  useful*    Besides  the  two  error  rate 
indicators,  the  alarm  unit  has  a  System  Alarm  Lamp  that  lights  whenever  an 
alarm  condition  exists  in  the  system  and  an  Alarm  Cut-off  switch  used  to 
silence  the  office  audible  alarm*    The  alarm  unit  also  interfaces  all  alarm 
outputs  from  the  transmit  and  receive  units  to  the  alarm  panel,  and  spare 
line  switch* 

This  system  has  been  designed  to  work  with  a  remote  alarm  reporting  system* 
There  are  outputs  to  the  reporting  system  from  all  indicators  and  inputs  from 
the  reporting  system  to  activate  all  switches*    This  allows  troubleshooting 
of  a  system  in  an  unattended  office,  from  a  remote  location* 

The  power  supply  shelf  is  a  nominal  17*8  cm  high  and  will  hold  four  power 
Supplies,  any  one  of  which  can  power  a  fully  equipped  line  terminating  shelf* 
The  power  supply  shelf  is  arranged  so  that  two  supplies  in  parallel  power  one 
line  terminating  shelf,  for  full  redundancy.    Therefore,  one  fully  equipped 
power  supply  shelf  can  power  two  line  terminating  shelves* 

For  the  configuration  shown  in  Figure  2,  the  1:1  spare  line  switch  should  be 
used.    The  spare  line  switch  is  plugged  into  the  third  system  location  at  the 
right  side  of  the  ^ine  terminating  shelf*    With  appropriate  strapping  at  the 
back  of  the  shelf.  System  1  becomes  the  working  line  ana  System  2  the  ^pare 
line*      For  applications  requiring  more  than  one  or  two  w'jrVl,,,;  V^,-*s,  a 
itilr    c^ot-M  ^       ♦'^dur^  the  number*  of  spare  systems  and  fibers* 

SYSTEM  SPKCli^ICATIOicJS 

The  electrical  interface  is  compatible  with  the  AT&T  I)SX-3  specifications*  A 
maximum  of  A50  feet  of  coaxual  cable  is  allowed  between  the  bSX^S  cross 
connect  point  and  the  line  terminating  shelf*    Line  bnild-out  networks  are 
provided  between  the  outputs  of  the  line  terminating  shelf  and  the  cross 
connect  for  cable  lengths  between  0  and  275  feet.    For  cable  lengths  between 
275  and  A50  feet  no  build-out  is  required*    These  build-out  networks  are 
located  at  the  back  of  the  line  terminating  shelf  and  are  inserted  or  removed 
by  wire  straps*    Line  build-out  networks  are  not  required  at  the  input  of  the 
line  terminating  shelf* 
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There  are  no  compacibility  specifications  for  the  optical  interface  at  this 
time.    Table  I  shows  the  specif  legations  for  the  system.    Because  of  the  wide 
variety  of  fiber  types  available,  Corning  Fiber  has  beea  selected  as  our 
standard.    The  style  of  cable  used  is  not  as  important  as  the  fiber,  although 
the  splice  panel  was  designed  for  cables  with  indiviu^aXIy  buffered  fibers 
with  a  maximum  cross  section^of  tet'  fibers. 

Fiber  index  profile:  Graded 
Fiber  core  diameter:    62.5  um 
Fiber  cladding  diameter:     125  um 

Min  section  loss:    25  dB  (5  dB  or  15  dB  with 

optional  20  dB  or  10  dB  optical 
^  pa<Is) 

f  Max  section  loss:    38  dB 

Min  section  bandwidth:    80  MHz 

Electrical  interface:    AT&T  Compatible  DSX-3 

Optical  interface:    44.736  Mb/sec.  binary  NRZ 

Power  source:  '-48V  DC/-24V  IX; 

Power  consumption:    34W  Q  48V  DC  or  24V  DC 

Temperature:    0*^C  to  50*^C 

TABLE  1-     SYSTEM  SPECIFICATIONS 


The  section  loss  and  bandwidth  in  Table  1  are  measured  from  splice  panel  to 
splice  panel  and  do  not  include  the  splice  losses  inside  the  splice  panel  or 
the  connector  losses  at  each  unit.    The  minimum  loss  front  splice  panel  to 
splic*  panel  is  25  dB.    To  reduce  this  figure  to  15  dB  or  5  dB,  an  optical 
pad  may  be  added  in  series  with  the  optical  line.    This  optical  pad  is  a 
short  section  of  fiber  with  10  dB  or  20  dB  loss  that  is  spliced  in  series 
with  the  line  inside  the  splice  panel. 

PROTOTYPE  INSTALLATION 

The  first  installation  occurred  in  March,  1979  at  the  Gen*>ral  Telephone  Co. 
of  Indiana  in  Fort  Wayne.    This  is  a  4.3  km  route,  ail  of  which  was  in  buried 
duct.    Tvn  cables  were  pulled  in,  a  six  fiber  cable       st^nAard  construction 
and  a  ten  fiber  cable  with  gel  filled  buffer  tubes,  both  from  Siecor.  Fiber 
attenuation  ranged  from  4.3  dS/km  to  6  dB/km,  for  a  spliced  total  of  22  dB  to 
24  dB  for  the  four  fibers  used.    Because  of  the  low  section  loss,  tranmitter 
output  power  was  set  at  -6  dBm  average,  giving  an  optical  receive 
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level  of  *28  dBr  to  -30  dBDu    With  zht$  receive  l«vel^  error  rate  was 
measured  at  bttter  than  1  x  10*11. 

Tvo  systems  were  installed   with  tbe  intention  of  putting  cne  into  service 
and  UBiug  £he  other  as  a  spare*    After  tvo  months  of  testi.^w  by  the  operating 
company^  16  Tl  lines  were  transferred  to  the  optical  system*     l40ng  term 
performance  monitoring  has  shovn  the  error  rate  to  remain  better  than  1  x 
10-12* 

Immediately  following  the  Indiana  installation,  a  FT'^S  system  was  installed 
for  British  Columbia  Telephone  Co*  in  Vancouver,  B*C*^  Canada*    This  is  a 
7*2  km  route  all  in  buried  duct*    The  tvo  fiber  cable  was  supplied  by 
Phillips  Cables  of  Canada  and  BICC  in  England*    Both  cable  types  are  of  a 
loose  tube  xonstt^fction  with  the  Ffaillipa  cable  containing  both  fibers  in  one 
large  diameter  tube>..  Static  pressure  was  applied  to  the  cable  after 
installation*    Instal^d  end  to  end  loss  of  the  tvo  fibers  was  32  and 
35  dB  The  optical  transmit  power  for  this  system  was  set  to  *3  dBm 

average^  which  makes  the  optical  receive  level  (measured  ahead  of  the  receive 
connector)  *35  dfim  and  ~38  dBa*    The  error  rate  measured  at  installation  was 
6  X  lO'll,  and  loog  term  tests  have  shovn  the  error  rate  to  be 
consistently  better  than  1  x  10f"ll* 

On  Sept*  17^  1979  the  third  fiber  optic  system  was  installed  in  T&mpa^ 
Florida  for  General  Telephone  Co*  of  Florida*    This  is  a  6*5  km  route  between 
the  Westside  C*0*  and  Tampa  Main  C*0*    An  eight  fiber  cable  from  Siecor  was 
installed  both  in  ducts  and  buried^  including  a  680  foot  section  that  was 
burled  six  feet  deep  under  the  Hlllsboro  River*    Four  of  the  eight  fibers 
were  used  for  the  two  systems*    One  system  is  operational  with  the  second 
system  as  a  t^pare*    The  end  to  end  loss  of  the  system  ranged  from  22  dB  to 
25  dB;  well  below  the  maximum  38  dB  allowed*    During  an  overnight  test^  ten 
terrors  occurred  ^during  a  tvelve  hour  period*    This  was  for  both  systems 
looped  back  to  provide  four  tandem  sections* 

Preparations  for  an  installation  in  Hawaii  are  now  underway*  This 
installation  for  the  Hawaiian  Telephone  Co*  in  Honolulu^  is  the  shortest, 
lowest  loss  system  we  have  had  to^  date*    The  end  to  end  loss  for  the  3^6  km 
span,  is  approxiutely    6  dB  for  each  of  the  sxx  fibers*    An  attempt  is  being 
made  to  extend  the  optical  input  power  range  for  high  level  sign^^^^^  **a 
this  installation  will  not  require  the  10  dB  opticU  padt»* 

IHSTALLATION  RESULTS 

During  any  field  installation  of  prototype  equipme**^*:  problems  can  be 
expected*    These  installations  vere  no  exception*    Various  problem  areas  were 
encountered  that  required  improvement*    One  of  the  first  problems  found  was 
difficulty  in  using  the  splice  panel*    This  is  where  the  outside  plant  fiber 
optic  cable  is  spliced  to  single  fiber  cables  for  distribution  to  the 
equipment  shelves*    This  panel  had  four  cavities  for  splicing  tvo  fibers  in 
each^  mounted  in  a  4*5  cm  high  pullout  drawer*    In  the  back  of  the  drawer  is 
an  accumulation  area  for  the  fiber  when  the  'drawer  is  pushed  into  the  rack* 
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The  outside  plant  cable  Is  attached  to  the  back  of  the  splice  panel*  Its 
outside  Jacket  and  strength  members  are  removed,  and  the  buffer  tubes  are 
brought  through  the  accumulation  area  to  the  splice  tray  where  they  are  - 
colled  ready  for  splicing*    The  single  fiber  cables  are  attached  to  the  back 
of  the  splice  panel,  brought  through  the  accumulation  area  to  the  tray  where 
the  outside  Jacket  and  strength  members  are  rmoved,  and  the  buffer  tubes  are 
colled  In  the  tray  ready  for  splicing*    Two  problems  were  encountered  with 
this  arrangement*    First,  when  the  buffer  tubes  In  the  accumulation  area  were 
compressed  as  the  drawer  Is  pushed  In  the  rack,  they  were  susceptible  to 
damage*    The  buffer  tubes  are  fragile  and  easily  pinched  or  kinked  In  the 
drawer  mechanism  If  not  dressed  to  exactly  the  right  length*    The  cavities  In 
the  tray  were  also  too  small,  so  that  when  one  loop  of  fiber  was  brought  out 
for  splicing.  It  would  barely  reach  the  splice  Jig*    If  two  loops  of  fiber 
were  brought  out,  the  length  was  fine,  but  colling  tvo  loops  back  Into  the 
tray  after  splicing  was  difficult  to  do  without  kinking  the  buffer  tube* 

These  problems  were  corrected  In  the  new  version  of  the  splice  panel  shown  In 
Figure  3*    The  tray  now  has  only  one  large  cavity  so  that  one  loop  of  fiber 
Is  an  adequate  length  for  making  multiple  attempts  at  splicing*  This 
resulted  In  a  shallower  drawer  which  required  less  fiber  In  the  accumulation 
area*    All  fibers  In  the  accumulation  area  now  retain  the  protective  outer 
Jackets,  so  the  fibers  have  adequate  protection  when  the  drawer  Is  moved  In 
and  out*    Also  a  work  table  has  been  designed  that  mounts  on  the  open  drawer* 
This  provides  a  work  surface  at  a  convenient  height  regardless  of  the 
location  of  Che  splice  panel  In  the  equipment  rack* 

At  the  time  these  first  units  were  designed,  rack  and  panel  connectors  were 
not  available*    Therefore  a  bulkhead  connector  was  chosen^that  mounted  on  the 
front  panel*    This  method  was  fojind  to  be  highly  prone  to  damage  unless 
adequately  protected  from  people  moving  about  In  the  aisles*    Subsequently  a 
hybrid  electrical/optical  connector  has  been  Incorporated*    The  optical 
connection  Is  made  when  the  unit  is  plugged  Into  the  equipment  shelf*  Since 
access  to  the  fiber  optic  cable  and  connector  Is  no  longer  neceesary,  this 
arrangement  will  be  much  more  reliable* 

When  this  project  was  started,  the  reliability  of  the  laser  diode  was  a  major 
concern*    During  five  months  of  operation  of  the  first  two  Installations, 
three  laser  diodes  have  failed*    The  failure  mode  has  been  the  same  for  all 
lasers*    The  bias  current  Is  stable  for  a  few  montha  then  Increases  2  mA  over 
a  period  of  one  month*  6  mA  the  next  month  and  Is  followed  by  failure  In  the 
laser  shortly  thereafter*    This  Is  not  the  expected  failure  mode  for  a  laser 
diode*    The  bias  current  should  Increase  to  150%  of  Its  Initial  value  before 
failure  Is  Imminent* 

After  careful  analysis  of  the  failed  laser  diodes^  It  was  found  that  a  film 
had  formed  on  the  facets*    This  Is  from  operating  the  laser  diode  exposed  to 
the  ambient  environment*    The  film  causes  ^n  Increase  In  the  threshold 
current  and  rapid  failure  of  the  device*    The  solution  to  this  problem  Is  a 
hermetically  sealed  laser  package*    The  production  equipment  will  use  laser 
diodes  manufactured  by  GTE  Laboratories  Inc  (2)*    The  results  to  date  have 
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been  good  with  accelerated  aging  tests  showing  life  time  in  excess  of  10,000 
hours.    The  packaging  will  be  superior  to  what  was  used  on  the  first 
installations*    It  is  a  hermetically  sealed  package  containing  the  laser, 
the riDoel^c trie  cooler,  and  temperature  sensor.    A  hermetic  package  is 
required  to  prevent  moisture  condensation  on  the  facets  of  the  laser.  This 
moisture  does  not  destroy  the  laser  itself  but  reduces  the  coupling 
efficiency  into  tcie  fiber  to  such  an  extent  that  the  package  is  no  longer 
useful.  Furthermore,  without  the  thermoelectric  cooler  inside  the  hermetic 
package,  moisture  will  condense  on  the  cooler  and  cause  a  thermal  short 
across  the  device.    Thie  thermal  short  drastically  reduces  the  efficiency  of 
the  cooler  and  causes  excessive  heating  and  consequently  reduced  lifetime  of 
the  laser.'  On  the  first  package  style,  optical  feedback  was  achieved  by 
monitoring  the  rear  facet  of  the  laser  diode.    Although  no  problems  have 
occurred  with  this  method,  the  merits  of  an  optical  tap  in  the  main  fiber  are 
being  investigated.    Producing  a^tap  that  is  truly  representative  of  the 
optical  power  in  the  main  fiber  is  difficult  and  costly.    From  our  tests  so 
far,  it  appears  that  for  a  properly  made  laser  diode,  there  is  no  mistracking 
between  front  and  rear  facets.    Therefore  a  photodiode  monitoring  the  rear 
fa^et  is  a  much^^impler  and  less  expensive  solution  to  stabilizing  the  laser 
diode  output. 

SYSTEM  ECONOMICS 

One  of  the  important  system  parameters  is  costs.    Both  initial  and  long  term 
costs  are  of  interest.  Figure  4  shows  the  relative  first  costs  of  Tl,  TIC  and 
an  optical  T3  (FT-3)  systems  (3).    This  comparison  includes  equipment  and 
cable  but  not  installation  or  maintenance  costs.    The  equipment  first  cost  of 
an  FT-3  system  are  quite  high,  especially  for  short  systems  as  the  amount  of 
equipment  does  ^lot  change  vith  length.    By  comparison  the  Tl  and  TIC  systems 
have  lower  costs  and  short  systems  are  by  far  less  costly  due  to  the  reduced 
amount  of  outside  plant  equipment. 

Figure  5  is  the  same  as  Figure  4  except  it  includes  outside  plant 
maintenance.    The  costs  used  are  cumulative  over  ten  years  for  a  $30  per 
repeater  per  year  maintenance  cost  and  an  annual  inflation  rate  of  10^  (4). 
After  ten  years  the  outside  plant  maintenance^  costs  become  an  appreciable 
part  of  the  total  system  cost.    It  now  can  be  seen  that  the  total  operaJting 
costs  fo^  an  FT-3  system  are  lower  than  I^^^r  TIC  for  system  lengths  over 
5  Km.    This  shows  that  if  a  high  capacity  ;optical  system  is  installed  / 
parallel  to  an  established  Tl  or  TIC  routti,  it  would  be  profitable  to  I 
transfer  e;cisting  traffic  onto  the  optical  line  and  do  future  expansion  06 
the  wire  system.    This  would  reduce  the  short  term  outside  plant 
maintenance. 

Figures  4  and  5  are  based  on  1979  prices.    Figure  6  showns  the  projected 
costs  of  oDrical  cables  (5).    In  three  years  we  anticipate  the  price  of  fiber 
will  be  one-half  of  today's  prices.    Also  the  quality  of  fiber  is  expected  to 
increase  allowing  longer  spans  between  terminal  equipment  >    Tai^s  will  enhance 
the  cost  effectiveness  of  an  optical  system.    The  price  of  the  terminal 
equipment  will  drop  in  the  next  few  years,  when  optical  devices  are  being 
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produced  In  production  quantities*    In  the  not  too  distant  future,  an 
optical  system  will  be  cost  competitive  with  wire  systems  on  equipment  first 
costs  alone  and  outside  plant  maintenance  costs  will  be  Just  added  savings. 

COMCLUSIOM 

The  effort  spent  on  installation  of  these  prototype  system  has  definitely 
proved  worthwhile*    Several  areas  for  improvement  have  be^  identified*  The 
major  problem  area  was  laser  diode  lifetime*    After  analysis  of  the  failed 
diodes  a  new  packaging  method  was  worked  out  to  solve  the  problem*  The 
experience  to  date  has  shown  that  fiber  optics  is  an  excellent  transmission 
medium*    It  is  a  very  low  loss  high  bandwidth  meJium^  which  allows  long  span 
lengths  with  no  active  outside  plant  equipment*    The  costs  of  fiber  cable  and 
terminal  equipment  are  dropping  steadily*    In  the  not  too  distant  future, 
system  costs  will  be  below  what  can  be  achieved  by  a  wire  transmission 
medium* 
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FIGURE  5.    CABLE  COSTS,  EQUIPMENT  FIRST  COSTS  AND 
MAINTENANCE  COSTS  VS  SPAN  LENGTH 


FIGURE  6.    PROJECTED  CABLE  COSTS 
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APPLICATION  OF  FIBER  OPTICS 
FOR  INTEROFFICE  TRUNKING 
AT  HAWAIIAN  TELEPQONE 


Herman  S.  L.  Hu  and  Ronald  T.  Miyahira 
Hawaiian  Telephone  Company 
Honolulu^  Hawaii 


ABSTRACT 


Faced  with  a  trewndous  increase  in  demand  for  comnunication  services* 
Hawaiian  Telephone  has  investigated  the  use  of  fiber  optics  technology  as  an 
alternative  for  increasing  its  ability  to  provide  these  services.    We  have 
concluded  that  fiber  optics  technology  is  feasible  now*  and  will  be  even 
more  so  as  the  state-^f-the-art  advances  and  new  types  of  services  materialize. 
This  paper  describes  the  first  system  implemented  by  Hawaiian  Telephone* 
touches  on  its  unique  use  of  subducts  to  protect  the  fi  ^er  optic  cable  (and 
increase  the  number  of  cables  that  can  be  placed  in  a  ^.*t)»  and  discusses  the 
techniques  used  and  associated  rationale. ^   This  paper  ^Iso  forms  the  basis  of 
a  slide  presentation*  which  pictorially  covers  the  installation  in  greater 
detail*  that  will  be  given  at  this  session  of  the  Pacific  Telecommunications 
Conference. 


BACKGROUND 

Honolulu  is  a  rapidly  developing  city.    Following  years  of  heavy  building 
construction*  it  is  now  experiencing  a  communications  boom.    The  increase  in 
business  activity*  especially  among  the  service^riented  businesses  which 
support  tourism*  the  State's  largest  industry*  has  resulted  in  a  tremendous 
demand  for  more  as  well  as  nev  services. 

Local  and  toll  calling  has  increased  significantly  because  of  Datatel 
service*  Electronic  Funds  Transfer  and  similar  services  whose  power  business 
and  consuBwrs  are  now  beginning  to  fully  appreciate.    Coupled  with  this  is  an 
increased  demand  for  Private  Branch  Exchange  (PBX)  service*  some  involving 
private  circuit  distribution  networks*  and  high  speed  computer  communi* 
cation  or  data  transmission  circuits*  systems*  and  networks. 

The  upshot  is  ^  somi^rimes  overwhelming  need  for  new  circuit  capacity.  As 
an  example*  trunking  facilities  between  our  Moanalua*  Kalihi*  Alakea^  Punahou* 
and  Waikiki  central  offices*  which  form  a  communication  corridor  from  the 
Honolulu  International  J^irport  through  the  heart  of  Honolulu  into  Waikiki 
are  bursting  at  the  seams. 
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To  fulfill  the  aeed  for  added  circuit  c^pacity>  ecoaotnic  selection 
studies  are  regularly  conducted.    Whea  the  Airport-Waikiki  corridor  was 
studied  ia  1978»  alternatives  involving  fiber  optic  technology  were  included* 
Having  engineered  and  installed  its  first  system  in  1977  for  a  demonstration 
at  Camp  Smith>  the  Company  was  convinced  of  the  technical  feasibility  of  this 
new  technology.    The  rft-u^t-  showed  that  when  compaL  ^  ko  copper  cables^  fiber 
o  t*cs  -Mbles  were  mor<i  eo^noni'^il      This  w«s  largel    because  fiber  optic 
cac'et   ».the''  •>r  'er.i -J  or  tnir.inLred  *h    n  ;rd  zr  con?  ruct  now  underground 
juctb  aloitg  ousy  c^ey  tl  orough  Jar^s .    ri:^':r  OJ^  lcs  ha    proven  e<   nomica'  just 
to  accommodate  increases  in  existing  services.    E^iualU  \ipoit-a  >  h-)  e^  r,  is 
that  fiber  optics^  with  the  technical  and  operational  advaiita  es  't  ^ 
provides  the  means  now  to  accommodate  the  new  services  (data>  vtdev  >  'exL, 
remote  monitor  and  control^  etc.)  that  we  anticipate  will  materialize. 

Hence>  the  decision  ^as  made  and  plans  were  generated  to  establish  a 
fiber  optics  corridor  between  the  Airport  and  Waikiki.    Based  on  a  study  of 
further  needs,  ic  proved  feasible  to  extend  the  corridor  to  include  five 
additional  central  offices:    Waipahu>  Pearl  City>  Aiea,  Puuloa>  and  Kaimuki. 
As  shown  in  Figure  1>  this  means  that  by  1984  our  fiber  optics  corridor  will 
traverse  essentially  all  of  miit  ropo  I  itan  Honolulu. 


FIGURE  1 

PROGRAMMED  FfBER  OPTIC  POUTES 
(1979-1964) 
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SYSTEM  DESCRIPTION 

The  Companjr*s  first  perinanent  sjrscem  involves  a  4  kilorxecer  route  between 
the  Kalihi  and  AUkea  central  offices  in  Honolulu.    It  is  a  T3  (44.736  MBS) 
system  with  a  capacity  for  672  voice  channels,  Figure  2  shows  the  route 
schematically.    Splice  points  are  denoted  by  circles. 


FIGURE  2 
KALIHl  /  ALAKEA 
FIBER  OPTICS  CABLE  ROUTE 
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In  1978»  it  was  decermined  that  an  increase  in  circuit  capacity  on  the 
route  between  our  Kalihi  and  Alakea  central  offices  was  required  to  accoinaodate 
a  continued  demand  for  new  services.    The  conventional  approach  would  involve 
the  placement  of  new  copper  cables  and  major  expenditure  to  install  ductlines 
to  augoMtnt  the  existing  system  along  a  major  thoroughfare  in  tb^  he^rt  o^ 
Honolulu.    The  ductlines*  besides  being  expensive*  would  re'-*ice  ^ue  ctaciug 
up  of  streets  and  inconveniencing  of  residents*  commuters  and  merchants. 
Optical  fiber  technr^Iogy  offered  a  more  attractive  approach. 


ADVAMTAGES 

In  theory*  the  use  of  glass  fibers  under  appropriate  conditions  is 
quantitatively  more  sensible.     Some  of  the  advantages  supporting  the  use  of 
fibers  are: 

1.  I^iBunity  to  EHI  (Electromagnetic  Interference). 

2.  Non  conductivity  of  electrical  current. 

3.  Low  transmissioii  loss. 

4.  Vide  bandwidth. 

5.  Small  size  and  light  weight. 

6.  Environmental  stability. 

As  related  to  our  application*  these  advantages  resulted  in  cost  savings 
by  preventing  the  construction  of  new  ducts*    In  addition*  the  fiber  cable 
required  no  repeaters  whereas  even  a  coaxial  cable  system  of  equal  circuit 
capacity  would  have  required  them.    Further*  tha  fiber  cable  has  a  bandwidth 
that  exceeds  the  capability  of  current  fiber  op^ic  terminals.    For  example* 
commercially  available  terminals  have  a  maximum  bit  rate  of  90  megabits  per 
second*  whereas  the  fibers  in  our  cable  ^re  capable  of  500  to  900  megabits  per 
second.    This  means  that  as  terminal  technology  advances*  the  capacity  of  the 
fiber  optic  system  can  be  increased  with  no  change  in  the  fiber  optic  cable 
itself. 
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In  the  basic  system  scheme,  (see  Figure  3)  24*"voice  channels  are 
multiplexed  at  the  Tl  rate  of  U544  megabits  per  second.    28  of  these  Tl 
signals  (672  voice  channels)  are  otultiplexed  to  the  13  rate  of  44,736 
megabits  per  second.    The  13  signal  is  then  fed  to  the  fiber  optics  terminal 
and  converted  into  infra  red  lig^t  pulses  by  an  injection  laser.    The  laser 
lig^t  pulses  are  transmitted  over  the  fiber  to  the  opposite  terminal  where 
an  avalanche  photo  diode  detector  converts  it  back  to  an  electrical  13  signal. 
The  multiplexers  convert  this  signal  back  to  28  Tl  signals  and  so  on,  reversing 
the  process  at  the  traasmiL  end.    The  fiber  optic  terminal  was  manufactured  by 
GTE  Lenkurt  and  has  a  guaranteed  bit  error  rate  of  lO"^    or  1  error  in  984 
million  bits.    The  13  multiplexer  was  manufactured  by  Raytheon. 


ALAKEA  OFFICE 


«73 
VOICE 


FIGURE  3 

KAtlHI/ALAKEA  FIBER  OPTICS  INTEROFFICE  TRUNK  SYSTEM 
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FIBER  OPTIC  CABLE  MAKE-UP 


The  cable  being  used  (see  Figure  4)  is  a  10^  fiber  cable  manufactured  by 
SIECOR.    It  is  approximacely  5/I6chs  or  an  inch  in  diameter  wich  a  maximum 
installacion  c^nsile  load  ot  225  pounds.    A  fiberglass  core  preserves  Che 
roundnejj  of  the  ca^\e  and  prevents  sharp  bending  during  installation.  The 
Kftvltr  materia^  beneath  the  polyurethane  covering  is  the  strength  member  and 
is  intended  to  absorb  all  pulling  load. 


SIECOR  ALL  DIELECTRIC 
10*  FISER  CA8LE  (FtLLEO  BUFFER) 
FOR  DUCT  INSTALLATION 


COM  OiAflfTW' 


FIGURE  4 
SIECOR  10-FIBER  CABLE 

FIBER  CONSTRaCTIOH 

Each  glass  fiber  in  the  cable  has  a  125  micron  (,005  inch)  outside 
diameter  with  a  corft  of  62.5  tnicrons*    It  is  a  graded  index  fiber  with  a 
numerical  aperture  of  .21*    The  attenuation  is  5  dB  per  kilometer  and  "he 
bandwidth  is  400  megahertz  per  kilometer.    Protecting  each  fiber  is  naffer 
tube. 
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The  buffer  used  in  this  firs^  HTCo.  installation  is  an  experimental 
polyurethane  resin  filler  buffer.    This  precaution  was  taken  because  the  long 
term  effects  of  sea  water  on  optical  fibers  is  n  :  known  and  the  cable  is 
installed  close  to  sea  levels  unpressurized.    In  the  future^  other  types  of 
buffers  (there  are  three  basic  types:     the  loose  buffer^  the  filled  buffer  and 
the  tight  buffer*  each  with  its  own  advantages)  will  probably  be  installed  for 
comparison.  ^ 

I 

CABLE  INSTALLATION 

The  first  step  in  the  installation  was  to  clear  all  of  the  ^  inch  ducts 
through  which  the  fiber  optics  cables  would-be  pulled.    Next*  1  inch  poly- 
ethylene Subducts  (with  3  foot  long  copper  cable  sections  inserted  into  the 
ends  to  prevent  their  beinjr^  crushed  when  gripped  by  pulling  ba^^kets)*  which 
\^ere  manufactured  locally  to  our  specifications;  were  pulled  through  the  4 
i^nch  ducts  three  at  a  time.    The  subducts  were  installed  to  allow  fiber  optics 
cables  to  be  pulled  without  damaging  those  cables  that  ^e  already  in  place* 
Th^^a^o  allow  damaged  ^Motions  of  cable  to  be  removed  and  replaced  without 
damaging  unaffected  cables^  We  are  piloting  the  use  of  subducts  for  the 
General  System*    Future  enhanc^jnents  of  this  technique  will  probably  center 
around  determining  optimum  ratios  of  subduct  to  duct  and  subduct  to  filler 
optics  cable  diameters. 

To  pull  the  fiber  optic  cables  through  the  subduct*  i  nylon  pulling  cord 
was  used«    The  pulling  zord  was  blown  through  the  subduct  using  a  special 
device  designed  by  one  of  our  construction  supervisors.    A  cutaway  view  of 
this  device*  which,  enables  a  parachute  to  be  blown  through  the  subduct 
dragging  the  nylon  cord  behind         is  shown  in  Figure  5. 


^  AJft  hOSE 


TO  Am  C0MP«e33GS  ' 

FIGURE  5 
NY!.ON  PULL  CORD  BLOWING  DEVICE 
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A  winch  was  used  to  pull  the  cable  at  the  rate  of  approximately  two  to 
three  hundred  feet  per  miaute.    The  tensile  load  van  checked  i^henever  the 
nylon  cord  shoved  signs  of  stretching.    As  the  load  approached  60  pounds  at 
the  winch*  construction  crews  in  the  manholes  pulled  the  clble  by  hand  to 
relieve  the  load.    Althou^  the  cable  had  a  rated  tensile  strength  of  225 
pounds*  the  60  pound  limit  was  set  as  an  extra  precaution  because  with  the 
pressing  need  to  increase  circuit  capacity  any  delay  caused  by  cable  damage 
would  jeopardise  service.    As  more  experience  is  gained  in  pulling  fiber 
optics  cables*  we  expect  that  the  need  for  precautionary  measureti  such  as  this 
will  be  reduced  drastically.    The  cable  sections  were  approximately  I  kilometer 
in  length  end  were  lubricated  during  pulling.    The  total  length  of  cable  on 
the  route  is  4  kilometers. 


CABLE  SPUCIMG 

The  Current  installation  utilizes  the  fusion  method  of  splicing.  In 
chis  method*  the  fiber  ends  are  brought  together  and^placed  between  two 
electrodes.    The  fibers  are  aligned;  7500  volts  are  applied  across  the 
electrodes  and  an  arc  of  12  milliamperes  fuses  the  fiber.    The  basic  elements 
of  a  fusion  fplice  are  shown  in  Figure  6.    The  primary  requirement  is  to  have 
the  splicer  develop  a.  feel  for  fusion^time.    Too  little  time  produces  a  weak 
splice*  too  much  time  melts  the  fiber. 

STARTING  VOLTAGE  7500  VOLTS 
SUSTAINING  VOLTAGE  500  VOLTS 
CURRENT  10*15  MILLIAMPERES 


FIGURE  6 
MAIN  ELEMENTS  OF  THE  FUSION  SPLICER 
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HTCo,   favors  Che  fusion  method  over  Che  other  aosC  popular  method^ 
glueing.    In  the  glueing  method*  fibers  are  inserted  at  a  steep  angle  into 
opposite  ends  of  a  precision  V  groove  which  is  cut  into  a  small  block  of 
copper.    As  pressure  is  applied  to  the  fibers »  they  come  together  in  the 
groove.    When  the  fibers  are  properly  aligned*  a  drop  of  glue  is  applied  at 
the  joint  to  create  the  splice.    From  our  experience*  the  fusion  method  is 
faster  and  more  reliable. 

Splicer  training  is  the  single  most  important  training  need  that  must  be 
fulfilled.    In  fact*  aside  from  the  electrical/optical  conversion  devices  in 
the  fiber  optics  terminals*  the  electronics  associated  with  fiber  optics 
systems  is  standard  fare  which  can  be  easily  accoicmodated  by  technicians. 
Splicing*  by  contrast*  is  radically  different  for  fiber  optics  than  for  copper 
cables . 

In  preparation*  we  have  conducted  splicer  training  for  both  the  glueing 
and  fusion  methods.    In  addition*  the  two  splicers  who  were  assigned  to  do  the 
splicing  made  numerous  practice  splices  for  two  weeks  before  the  field  operations 
began.    Because  oi  the  extremely  small  size  ot  the  fibers*  splicing  involves 
the  use  of  a  microscope  and  requires  a  delicate  touch.    Because  this  type  of 
work  can  cause  mentaX  fatigue*  splicing  is  done  by  a  tandem  of  two  men*  who 
relieve  each  otiior  before  splice  quality  suffers. 

During  splicing*  a  technician  measures  loss  using  an  Optical  Tim  Domain 
Ref lectometer  (OTDR).    The  OTDR  detects  breaks  and  defects  in  the  fiber  and 
measures  splice  loss.    For  the  current  installation*  the  average  loss  per 
splic3  has  been  about  .36  dB.    This  compares  favorably  against  an  engineering 
design  assumed  loss  of  .5  dB  per  splice.    The  range  of  loss  experienced 
extends,  from  almost  0.  dh  to  a  high  of  1.2  dB.    The  '*high"  losses  have  been  due 
not  to  bad  splicing  but  to  fiber  cores  being  not  completely  centered  or 
circular.    When  this  is  discovered  after  the  splice  has  been  made*  the  splicer 
must  decide  between  accepting  the  loss  or  cutting  b^ck  the  fiber  on  both  sides 
of  the  splice  until  more  well-centered  core  positions  are  found  and  a  new 
splice  completed.    Completed  splices  are  placed  in  a  splice-holding  device  and 
subsequently  in  a  splice  case. 

Splicing  was  done  outside  of  the  manholes  in  a  van  to  speed  the 
operation.    Otherwise*  equipment  would  have  had  to  be  disassembled  and 
reassembled  at  each  manhole  requiring  a  splice*    in  addition*  based  on  our 
participation  in  other  fiber  optics  installations  and  our  observations  in 
general*  conditions  in  the  manholes  are  not  ideal  and  often  too  cramped 
to  facilitate  effective  splicing. 
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Because  splicing  vts  4one  oucside  the  manhole  and  because  splicing 
requires  cutting  back  of  fiber  ends  until  a  low-loss  splice  is  achieved, 
allowance  for  adequate  cable  is  extremely  important*    He  are  aware  of  cases 
where*  when  an  acceptable  splice  was  finally  achieved,  there  was  no  slack  left 
in  the  cable.    Excess  cable  is  coiled  and  placed  in  a  box  inside  the  manhole. 

FUTURE  APPLICATIONS 

Based  on  our  experienre*  we  know  that  fiber  optics  is  the  transmission 
medium  of  the  80's.    The  econotnic  and  technical  advantages  it  offers  are 
tremendous.    Further,  we  have  found  our  peopIe-*engineers,  technicians,  and 
splicers— ^readily  adaptable  to  this  new  technology.    Hence,  our  trunking 
plans  call  for  the  establishment  of  a  fiber  optics  pipe  along  the  heavy 
conmunications  corri4or  that  extends  from  Waipahu  to  Waikiki  by  1984,  as  shown 
on  figure  1 . 

Our  next  fiber  optic  trunking  system  will  be  between  the  Punahou  and 
Alakea  central  offices,  a  route  slightly  over  4  kilometers.     It  is  scheduled 
for  activation  in  the  first  quarter  of  L980.    By  the  end  of  L980,  we  expect  to 
have  three  T3  systems  (2016  voice  channels)  on  the  Kalihi/  Alakea  route  and 
three  T3  systems  on  the  Punahou/ Alakea  route.    Over  the  next  five  years,  we 
;.rill  be  constructing  33  T3  systems, 

Hawaiian  Telephone  is  obviously  committed  to  fiber  optics.    Our  completed 
and  forecast^ed  construction  is  only  the  beginning. 
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INTRODUCTION  TO  FIBER  OPTICS 


Stewart  0*  Personick 
TRW/Vidar  Corporation 
Mountain  View,  California 


Abstract 


This  paper  will  provide  an  overview  of  current  fiber  optics 
communications  technology.    Basic  principles  and  components  will 
be  reviewed*    Progress  over  the  last  10  years  will  he  highlighted. 
Current  status  and  challenges  will  he  discussed,  along  with  pre- 
dictions for  the  future. 
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Integrated  Approach  to  Fiber  Optic 
Cable  Subsyateitt  Design  and  Installation 


Lt  R«  Dunlop 

Slecor  Optical  Cables^  Inc. 
Horseheada ,  N  Y  1^845 


ABSTRACT 


The  mystery  In  fiber  optics  has  essentially  vanished*    System  design  by 
the  end  user  Is  straightforward  and  comparable  to  the  design  of  conventional 
copper  systems*    Tlie  high  capacity,  relative  to  size,  and  immunity  to  water 
and  EMF  Induction  problems  provide  the  system  planner  with  a  new  tool  to 
solve  some  old  problems* 
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THE  ROLE  OF  ELECTRONIC  MML 
IN  THE  OFFICE  OP  THE  Fl'TURE 


John  Wilson  Combs 
Aitterlcati  Telecom,  Inc. 
Anaheiu,  CaXiiuruia 


Abstract 


The  telecommunications  industry  and  the  computer  industry  have  been  dynami- 
cally expanding  their  capabilities  during  the  last  decade.    How  can  we  combine 
the  capabilities  of  the  telecommunications  and  computer  industry  to  serve  the 
Office  of  the  Future?  / 


During  the  last  decade  there  has  been  a  dramatJx  increase  in  the  capabili- 
ties of  teltucommunications  syst^s.    Within  the  telecommunications  industry, 
we  call  the  basic  telephone  service  "POTS",  standing  for  plain  Old  Telephone 
Service.    During  1970,  the  POTS  was  the  only  service  available  to  our  end  cus- 
tomers, b'it  since  that  time  we  have  seen  a  dramatic  increase  in  the  capabili- 
ties of  today's  telephone  systems.    With  simple  program  changes,  we  have  been 
able  to  incorporate  the  capabilities  to  indicate  to  the  business  manager  where 
a  call  was  placed,  route  the  call  over  the  least  cost  facility,  record  all 
calls  by  an  accounting  center,  and  integrate  many  ancillary  capabilities  into 
one  telecommunications  system.    The  purpose  of  this  paper  is  to  examine  what 
we  can  do  when  we  combine  the  telecommunications  and  computer  industries.  In 
a  very  broad  sense,  the  Office  of  the  Future  will  result  in  an  integration  of 
computer  and  advanced  telephone  syst^s.    Today  we  have  the  technical  capabil- 
ity which  will  allow  us  to  integrate  these  capabilities  and  wo  will  be  examin^ 
ing  some  of  those  later  in  the  paper. 

First  we  must  ask  an  important  question  .  .  .  '*Why  would  we  want  to  do 
this?"    Those  of  us  who  actively  participate  in  the  sales  profession  loiow  that 
sales  of  an  individual  it^  is  relatively  an  easy  task.    The  challenge  comes 
in  selling  a  product  that  is  designed  to  serve  a  mass  market.    To  develop  a 
new  capability  within  a  system,  the  product  or  service  must  serve  a  broad- 
based  demand,  and  the  broad-based  demand  for  the  Office  of  the  Future  is  an 
increase  in  productivity  in  the  white  collar  work  force. 

There  exists  a  real  need  for  an  increase  of  productivity  of  the  white 
collar  worker.    Just  think  if  we  could  gain  the  experience  of  this  convention 
without  leaving  home.    As  i^ite  collar  workers,  we  need  to  aiialyze  what  we  can 
do  to  increase  our  productivity.    In  the  ten  years,  from  1960  to  1970,  the 
productivity  in  the  blue  collar  market  segment  increased  seventeen  times  faster 
than  the  white  collar  worker.    During  1975,  the  number  of  white  collar  workers 
increased   in  size  to  that  of  the  blue  collar  work  force.    This  increase  is 
projected  to  continue  until  estimates  are  that  during  the  1980*3  the  white  col- 
lar work  force  will  be  three  times  the  size  of  the  blue  collar  work  force.  We 
are  going  to  see  a  dramatic  shift  in  emphasis  from  the  blue  collar  worker  pro- 
ductivity to  an  increase  of  the  white  collar  productivity.    With  the  blue  col- 
lar worker,  we  have  developed  a  set  of  indices  to  measure  the  results.  These 
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serve  to  measure  and  match  current  production  against  previous  performance  lev 
els.    You  will  see  an  increase  in  these  types  of  indices  for  the  white  collar 
worker.    For  exdmple>  an  increase  in  the  management  by  an  objective  type  of 
philosophy.    The  Office  of  the  Future  is  driven  by  the  need  to  increase  in  pro 
ductivity  of  the  white  collar  worker. 

Until  1973,  those  of  us  in  the  telecommunications  business  provided  Plain 
Old  Telephone  Service.    Today,  January,  1980,  we  have  a  telephone  system  that 
provides  "everything  you  would  ever  want  to  have  and  were  afraid  to  ask."  The 
new  systems  are  provided  at  a  cost  equal  to  electrical  mechanical  systems  of 
1973  when  we  take  into  consideration  inflationary  factors.    Today*s  focus^ 
system  provides  a  whole  range  of  exciting  capabilities,  including  Automatic 
Route  Selection  of  calls  over  the  least  cost  facility.  Automatic  Call  Distribu 
tion  for  processing  large  volumes  of  incoming  calls.  Station  Message  Detail 
Recording  to  record  detailed  call  billing  on  all  telephone  calls  outside  of  th 
system,  specialized  telephone  service  designed  to  meet  the  needs  of  the  health 
care  market,  and  specialized  communication  services  designed  for  the  hotel/ 
motel  systems.    These  advancements  in  the  telecommunications  industry,  when 
coupled  with  the  dynamic  growth  we  have  seen  take  place  in  microprocessor  con- 
trolled computers,  provides  us  with  the  capability  to  serve  the  changing  busi- 
ness needs  with  an  Office  of  the  Future  system. 

Now  let*s  take  a  closer  loo\  at  how  we  can  effect  the  efficiency  in  pro- 
ductivity of  the  white  collar  work  force. 

Our  blue  collar  worker  is  an  individual  in  our  industrial  society  who  is 
paid  to  make,  build,  ard  produce  items.    These  are  generally  tangible  items 
that  can  be:    seen,  felt,  and  checked.    The  white  collar  worker  in  our  indus- 
trial society  receives  input  from  a  variety  of  sources  and  makes  decisions  and 
distributes  those  decisions.    In  otherwords,  the  white  collar  worker  is  paid 
to  communicate  and  decide.    Basic  communications  takes  two  forms,  verbal  and 
written.    Let*s  examine  how  tomorrow's  office  environment  can  improve  the  com- 
munications productivity. 

VERBAL  COMMUNICATIONS 

How  can  the  electronic  mail  and  Office  of  the  Future  improve  verbal  com- 
munication?   The  advantage  of  verbal  communications  is  that  it  is  generally 
timely.    We  can  communicate  in  a  very  timely  manner  using  direct  verbal  com- 
munications.   The  disadvantage  of  this  timely  communication  is  that  it  gener- 
ally involves  an  interruption.    Do  you  seem  to  operate  each  day  in  the 
"interrupt**  mode?    Do  you  feel  that  sometimes  after  a  day  is  done,  and  yo\ 
ha\*e  given  iOOX,  you  have  nothing  to  show  for  your  efforts?    Do  you  work  3ote 
at  night  or  come  in  early  in  the  morning  to  get  some  "real  work*'  done?  Dou't 
feel  bad,  so  do  I.    I  wrote  this  presentation  in  a  hotel  room  in  Chicago  ana 
just  got  off  a  phone  call  which  interrupted  by  pr-tparation  of  this  presenta- 
tion*    The  key  is  .  .  .  what  do  we  need  to  do  to  be  able  to  improve  our  verbal 
communications  in  our  Office  cf  the  Future /Electronic  Mail  environment  to  make 
our  verbal  communications  more  efficient? 
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on  an  interactive  basis  with  both  audio  and  visual,  can  also  be  enhanced  with 
on  interactive  electronic  blackboard*    An  electronic  blackboard  enables  one 
conferee  to  write  on  an  electronic  surface  which  is  duplicated  at  the  other  end* 
This  adds  the  visual  dimensicn  to  the  verbal  communications  process  in  addi- 
tion to  providing  an  interactive  communications  tool* 

These  are  soue  of  the  methods,  that  we  can  see,  to  enhance  the  productive 
ity  of  the  white  collar  worker  in  the  Office  of  the  Future  concept*    The  ver- 
bal communications,  which  is  only  one  part  of  the  communications  process,  can 
be  enhanced  through  message  centers,  audio  message  distribution,  and  video  pic- 
tures/electronic blackboard* 

How  do  you  feel  these  changes  con  effect  and  Improve  the  verbal  communi- 
cations?   T^t  percentage  of  your  calls  are  received  by  the  destination  party? 
Do  they  exceed  or  are  they  below  28%?    In  a  typical  office  environment  today, 
75%  of  our  communication  ia  done  on  a  verbal  basis,  and  40%  ia  written*    It  is 
estimated  that  in  the  Office  of  the  Future  environment,  percentages  will  shift 
dramatically*    While  the  level  of  verbal  communication  should  drop  substan- 
tially, the  effectiveness  of  this  verbal  comoiunication  should  improve* 

WRITTEN  COMMUNICATIONS 

The  mounds  of  perperwork  that  arrives  at  our  in-basket  stands  testimony 
to  the  -volume  of  the  written  communications  that  we  utilize  in  our  day-to-day 
operations*    The  advantage  of  written  communication  is  that  each  individual 
can  review,  at  their  convenience,  the  material  provided  it  written  communica- 
tions which  does  not  require  a  simultaneous  activity  and  create  interruptions* 
The  disadvantage  is  that  it  is  time  consuming  to  absorb,  especially  if  you  have 
not  completed  your  Evelyn  Wood  Speed  Reading  Class.    The  Office  of  the  Future 
will  bring  with  it  an  increase  in  the  written  correspondence,  or  more  exactly, 
an  increase  in  the  read  correspondence  versus  the  verbal  communication.  Sinci: 
we  will  see  an  increase  in  the  written  communication,  it  is  important  that  ve 
analyze  how  we  can,  in  the  Office  of  the  Future  environment,  improve  the  pro- 
ductivity of  this  communications  media* 

Dictation  Access 

The  first  step  in  the  implementation  of  an  efficient  communication  method 
is  the  centralization  of  the  written  material  production*    In  today^s  tele- 
phone system,  with  few  exceptions ,  it  provides  the  capability  for  direct  access 
into  a  centralized  dictation  system.    With  today^s  text  editing  electronic 
typewritter*  it  is  a  natural  reduction  in  the  effort  required  to  prepare  writ- 
ten communications  within  the  office  environment*    In  addition,  most  dictation 
systems  can  be  accessed  at  night  so  work  can  continue  from  a  hotel  room,  office, 
home,  and  car  during  the  off  hours. 

Electronic  Mail 

A  natural  extension  of  the  centralized  dictation  is  the  electronic  mail 
concept*   While  it  is  the  primary  purpose  in  today ^s  session,  you  can  see  that  this 
function  is  only  a  part  of  the  entire  Office  of  the  Future  environment*  '^he 
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combination  of  the  electronic  typ'^rJ'.'^r^  *  j,th  store  and  forward  high-speed 
data  and  facsiiolle  will  provide  ^ign.        if  benefits  for  the  timely  trans-* 
mission  of  written  material,       ^e  kc/  '  Cor  che  electronic  mail  system 

is  the  timeliness  of  which  it    an  d       i  '  ji  aip^r^'jute  information.    The  tra- 
ditional computer  aspects  of  tt  e  el   -    uiJc  mil?  v. 11  continue  to  be  located  in 
a  computer*like  device,  not  the  tel  ^:   >iir  srGZ^a*    However,  the  telephone  sys- 
tem, when  combined  with' an  electron u^:   ^ai,    syster  ,  can  provide  the  capability 
to  store  information  and  automatica  J»  foiwiri  i:  during  off  hours,  can  select 
the  least  expensive  route  to  place  ix  :  ill,   vnl  w  len  all  outgoing  facilities 
are  busy  can  automatically  recall  Itss.f  mu  i^a  :e  a  call  when  a  circuit  is 
available.    This  r^nables  timely  distrl  uticn  cf  .nformation,  yet  outside  the 
confines  of  the  in-house  telephone  $y3;em.    Vhls  iistribution  can  be  handled 
during  off  hours  when  the  telephone  rat3S  are  at  iheir  lowest  to  minimize  the 
expense.    Within  these  systems,  wfi  uill  be  all%  to  provide  transmission  of  data, 
voice,  and  e7,ectronic  mail.    We  vil.\  be  able  tc  prox^'^e  the  distribution  of 
this  information  either  Immediately  lor  irgent  itens  or  forward  when  the  expense 
associated  with  placing  these  calJis  is  reduced^ 

Electronic  Information  Retrieval 

A  second  key  componenc  of  the  electroni::  -^ail  is  information  retrieval- 
Electronic  information  re:rieval  will  enable  us  to  eliminate  bulky  paper  file 
systems  we  currently  worK  with  today.    Think  about  the  amount  of  time  your 
secretary  spends  rummagl  ig  through  inefficient  filing  systems  to  obtain  an 
Important  piece  of  corr':spondence.    The  electronic  information  retrieval  sys- 
tem not  only  applies  irstant  access  to  previous  written  communications,  but 
eliminates  the  necessi.y  to  duplicate  a  copy  for  the  file  which  many  times  is 
delayed  being  placed  in  the  file,  since  filing  is  generally  not  a  top-priority 
item.    With  the  electronic  information  retrieval*  access  to  information  will 
be  Immadiate  once  th^  correspondence  is  prepared  and  in  its  final  version. 
The  electronic  mail  system  will  then  automatically  place  it  into  the  mail 
storage. 

Ue  have  ou:linid  three  exciting  ways  to  Improve  the  communications  pro- 
cess;   Centralized  dictation,  electronic  mall,  and  electronic  information 
retrieval.    The:  chf.llenge  that  faces  our  industry  today  is  the  provision  of  a 
few  key  items  "hat  will  be  necessary  to  complete  the  interface  between  the 
telephone  system  aiid  its  computer  counterpart.    The  challenge  facing  us  is  the 
development  of  an  Indus  try '-wide  interface  compatability  standard  that  will 
allow  a  variety  of  computing  devices  to  be  directly  interfaced  with  the  tele- 
communications.   Within  the  telecommunications  industry,  we  need  to  enhance 
our  capability  to  provide  store  and  forward  of  voice  data  and  facsimile  infor- 
mation.   Currently  under  progress  within  the  teleconmkunications  industry  is 
the  Improvement  and  refinement  of  the  message  center  concept  which  is  very 
close>  in  reality>  to  many  electronic  telephone  systems,  including  the  focus^^ 
We  have  participated  in  some  exciting  changes  in  the  past  and  can  see  that  the 
future  will  hold  for  us  some  very  exciting  opportunities. 
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Experiences  of  an  Electronic  Mail  Vendor 


Authored  by^:        Dr.  Thomas  Marlll  and  Jeffrey  B.  Holden 
Computer  Corporation  of  America 
S7S  Technology  Square 
Cambridge,  Massachusetts  02139 
(617)  491-3670 


Abstract 

Material  will  be  presented  concerning  the  present  COMET  Electronic  Mail 
System^s  capabilities  and  how  these  compare  with  traditional  modes  of 
communication.  Fundamental  facts  concerning  Computer  Message  Systems 
potential  for  business  growth  will  set  the  stage  for  a  review  of  so  me 
present-day  implementations.  In  conclusion,  the  speaker  wUI  focus  on  the 
importance  of  Electronic  MaM  for  all  of  us. 
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Computer  Message  Systems  (CMS)  are  a  relatively  new  phenomenon  (5-6  y^ars) 
and  are  the  result  of  work  done  in  the  Time  Sharing  Serv  Ices  Industry, 
computer  networks,  and  Advanced  Research  Projects  Agency  R&D  activities. 
Computer  Message  Systems  use  the  computer  as  an  Integral  component  of  human 
com  m  unicatlon. 

Usin^  a  computer,  term  In  a  I  the  CMS  performs  or  aids  In  message  creation  and 
distribution,  electronic  filing  and  retrieval,  and  message  reading. 

Computer  Messa^^e  Systems  are  a  unique  form  of  el^vtronic  mall  because  their 
use  r  esul  ts  in  the  dire  ct  tin  kin^  of  two  or  m  ore  people  wish  in  ^  to 
com  m  un  icate .  Up  titt  no  w  th  er  e  wer  e  three  m  eans  of  su  ch  dire  ct 
communication;  face  to  face  meetings,  the  m  aifs,  and  the  telephone. 

It  IS  Interesting  to  note  that  two  of  these  so-called  "direct  communication 
m eans"  (Mail  and  phones)  have  been  so  corrupted  in  the  business  world  with 
administrative  overhead  that  it  seems  rarely  plausible  to  use  the  term  direct 
(witness  the  secretary  opening /copying  and  distributing  mail  and  placing 
phone  calls  for  the  manager).  Now  let's  review  some  of  the  problems  with 
these  three  traditional  means  of  direct  communication  (in  particular 
telephonic  communication)  and  relate  them  to  CMS. 


The  Problem  of  Location 

If  I  want  to  com  muni cate  with  Mr.  X  by  phone,  mail,  or  me^t  with  him,  I  hav^ 
to  locate  him  somewhere  on  the  face  of  the  earth.  This  is  often  v^ry  hard  to 
do  and,  as  the  modern  business  environment  becomes  more  and  more  mobile,  it 
becomes  harder  and  harder.    Where  in  the  world  Is  Mr.  X? 


If  the  time  is  during  normal  business  hours,  one  assumes  he  Is  at  his  d^sk. 
But  is  he  really?  A  lot  of  the  tim e.  It  turns  out,  he  is  not.  He  is  in  a 
meeting  down  the  halt,  he  is  In  the  men^s  room,  he  is  in  transit  to  another 
office,  or  perhaps  he  is  not  in  the  building  at  all.  He  may  be  sick,  out  to 
lunch,  maktn^  a  customer  call,  in  a  car,  an  atrpfane,  or  the  Lord  knows 
wher^. 

Pur  therm  ore,  I  m  ay  want  to  tal  k  to  Mr.  X  cutside  of  working  hours.  Tins  is 
even  harder.  He  may  be  at  home,  at  relatives',  out  to  dinner,  or  at  -  the 
movies.  One  thin&  Is  for  sure.  fn  today's  fast- paced  world,  Mr.  X  Is  v^ry 
hard  to  find. 


The  Problem  of  Interruption 

But  our  problems  have  only  begun.  Suppose  I  know  where  Mr.  X  is,  that  h^  has 
a  phone  nearby,  and  that  tlie  phone  is  not  busy.  What  makes  anyone  think  Mr. 
X  will  be  willing  to  bt  interrupted?  The  chances  are  that  he  will  not,  and  t 
canU  say   1  blame  him.     1   do  the  same.     A  tot   of  th^   tlm^   I'm   in  a  m^^tlng. 


because  Mm  dol:^g  some  wcrk  that  I  would  like  to  continue  doinf*  (Of  course, 
for  ma  even  to  say  Vm  In  a  meeting  requires  an  Interruption  In  my  work*) 

So  what  happens?  I  call  Mr*  X  and  leave  word* *  He  calls  back  and  leaves 
word*  I  call  him  back  and  leave  word*  He  calls  back,  etc*  (This  game  is 
called  Telephord  Tag*)  I  have  kno  wn  cases  where  this  has  literally  gone  on 
for  weeks*  8y  tht^  time  1  got  through  to  the  other  person,  1  had  forgotten 
what  I  wan'ted  to  him* 

Let  me  g}v«  yoti  some  statistics  of  my  own  use  of  the  phone*  I  did  a  study 
an<i  dlscf^/ered  that,  of  the  c^lls  I  placed,  only  26  percent  of  them  went 
through  on  the  first  try.  This  means  that  on  the  average  I  have  to  place 
almost  four  calls  in  order  to  get  a  single  one  completed  successfully* 

What  were  the  problems?  All  kinds*  In  38  percent  of  the  unsuccessful  cases, 
the  person  being  called  refused  to  be  interrupted*  In  another  38  percent  of 
th'^  cases,  the  number  didn't  answer  (most  of  these  were  Internal  calli).  En 
14  percent  of  the  cases,  the  called  number  was  busy,  and  the  ^em^lning  10 
percent  represent  m  iscellaneou't  problems  such  as  the  line  being  lost  before 
the  called  part*'  answered* 

Altogether,  a  great  deil  of  aggravation* 


The  Problem  of  Time  Zones 

So  far  we  have  been  assuming  we  are  communicating  within  the  same  tJme  zone* 
But  what  if  we're  on  the  East  Coast  calling  the  West  Coast?  Let's  assum e 
that  business  executives  work  9  to  12  and  1  to  5,  fJve  days  per  week*  That 
means  that  at  best,  a  manager  is  In  his  office  35  hours  per  week*  But  If  two 
m  anagers  are  on  opposite  coasts,  they  are  si  multaneously  in  their  office!^,  at 
best,  only  15  hour^s  per  week.  As  we  have  seen,  Jt's  hard  enough  to  reach 
anyone  on  the  phone  given  35  hours  to  try  in*  When  the  window  is  reduced  to 
15  hours,  the  problem  Js  roughly  doubled* 

And  what  happens  If  we're  in  New  York  trying  to  communicate  with  Tokyo?  Now 
the  "ti^lepftonc  window"  has  shrunk  to  zero*  There  Js  sJmply  no  tjme  at  a1J|_ 
during  working  hours  that  one  manager  can  hope  to  reach  another* 


^he  Problem  of  Records 

When  you  use  the  phone,  there  is  no  record  of  who  said  what  to  whom  when. 
For  many  business  purposes,  this  makes  the  call  virtually  useless*  In  my  own 
case,  J  have  long  ago  gotten  Jhto  the  habit,  after  all  but  the  most  trivial 
calls,  of  pickirg  up  my  dictating  machine  and  dictating  the  substance  of  the 
call.  The  dict\t]on  belt  goes  to  my  secretary,  who  types  it  out,  and 
eventually  ser^ds  me  the  typescript*  I  then  scan  the  typescript,  make 
corrections  tf  necessary,  and  put  it  in  for  filing. 
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In  sho,  one  phone  call  generates  a  dictation  task  ^nd  an  editing  task  for 
me,  as  w  ell  as  a  typing  task,  a  duplication  task,  and  a  filing  task  for  my 
secretary* 


The  One-tO"Many  Problem 

In    the    business    world,    one    person    often    wants    to    communicate    with  many' 
people*     Yes,   it   is   possible   to   set   up   a   conference   call   on   the   phone*  But 
it*s    so    hard    to    set   m    and    it*s    so    unsatisfactory    that    ilH   very    rarely  done 
in   practice*     Typica  ,y,  if  a   business  man   wants   to   com  municate   with   a  group, 
he  gives  up  on  the  phone  and  has  a  meeting  or  writes  a  memo* 

The  Problem  of  Information  Density 

The  phone  shares  a  problem  with  all  speech  communication:  the  information 
density  o^  speech  is  very  low*  Generally,  the  electronic  transmission  *  of 
speech  requires  about  60,000  bits  per  second*  These  60,000  bits  of  speech 
carry  about  the  same  inform  at  ion  as  15  characters  of  written  'text*  (Try  it 
—  in  one  second  you  can  read  out  loud  a  passage  of  about  15  char'  ;ters)* 

But  you  can  transmit  15  characters  directly  as  text  by  transmitting  only  120 
bits  of  information,  rather  than  60,000  bits  of  speech*  If  you  insist  on 
transmitting  speech  you  are  transmitting  500  times  too  many  bits*  And  all 
these  bits  have  to  be  paid  for*  In  a  very  fundam ental  sense,  speech  is  an 
uneconom  ic  m  edium  of  com  muni  cat  ion* 


The  Problem  of  Long-W  indedness 

My  final  problem  is  that  the  conventions  of  our  society  require  us  to  be 
long-' winded  on  the  phone*  One  must  inquire  about  the  other  person's  health, 
or  the  heslth  of  his  fam  Ity*  HowVe  the  kids,  George?  There  is  the 
obligatory  discussion  of  meteorological  conditions*  Pretty  chilly  out  today, 
wouldnU  you  say?  When  I  measure  the  length  of  my  own  phone  calls,  I  was 
surprised  to  find  that  my  jiverage  call  took  4*8  minutes. 

ts  almost  impossible  to  get  someone  on  the  phone  and  say,  *'This  is  Jeff, 
yoik  plan  is  approved,**  and  hang  up*  That  would  only  take  3  seconds  instead 
of  4^  minutes*    But  our  social  conventions  won't  allow  it* 


The  Computer  Message  System 

Let's  now  turn  our  attention  to  CMS*  CMS  do  not  require  you  to  locate 
anyone*  They  never  interrupt*  Time  zones  don't  matter*  All  communications 
are  auto  matt  ca  My  recorded  and  filed*  One  message  can  go  to  muttipte 
recipients*  Computer  M  essage  Syste  ms  are  bas  ed  on  trans  mission  text, 
which    has    high    inform  ation    density,   rather   than    transm  ission  of  speech,  which 
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has  low  irtformition  density*    Messat«s  are  short  rather  than  long-^wlnded* 

In  fact,  now  !  bellev«  on«  can  appreciate  this  definition  of  CMS*  *<Computer 
Messate  Systems  are  a  means  to  communicate  and  record  communication  In  a 
timely  manner  without  iocatlng  or  Interrupting  the  recipient  and  without 
undue  admlnlstra  Ion** 

i  concur  wtth  some  ''experts^  who  predict  a  doubling  of  the  CMS  business  In 
the  U*S*  over  the  next  3  years*  During  that  time,  most  major  corporations 
and  government  agencies  wili  have  accomplished  lome  pilot  evaluations  of  CMS 
and  some  will  even  tegtn  full  scale  Implementation*  Interestingly,  the  real 
movers  in  this  market  may  be  In  the  secondary  tier  organizations  where  a 
bolder  attitude  prevails* 

In  the  longer  term,  CMS  may  earn  their  places  as  an  assumed  means  of 
managerial  com  m  un  I  cation,  once  igaln  establishing  control  of  per:  *  ^  to  person 
communication  in  the  rightful  place  of  the  individual  doing  tt^e 
com  m  unicating* 

Prior  to  this  happening,  though,  there  Is  the  necessity  to  address  certain 
reai  or  Imagined  problems  with  CMS* 


The  first  of  these  problems  Is  how  does  the  Com  put er  Message  System  fit  In 
the  organization*    Or,  who  is  In  charge  here? 

This,  of  course,  leads  us  to  the  debating  candidates* 

MIS  -  Telecom  muni  cation  services  -  and  administrative  services*  Certainty 
there  are  strong  cases  for  all  three  but  In  the  end  1  doubt  that  It  really 
matters*  What  does  matter  is  a  corpora^^e  level  of  com  mitm  ent  (In  term  s  of 
funds  and  moral  support)  to  w  ho  ever  is  assigned  the  responsibility*  Beyond 
this  Is  the  overpowering  requirement  that  CMS  be  understood  as  a  service 
entity  allotted  nearly  no  margin  of  error*  The  key  to  success  is  r esponse  to 
dem and*  A  rule  to  heed  is  that  the  Computer  Message  System  is  only  as  good 
to  the  user  as  his  last  experience  with  it*  Note  that  the  tack  of  this 
response  to  demand  has  been  the  very  downfall  of  the  malls  such  that  today 
nothing  1m portant  happens  by  way  of  the  mall*  Would  you  bet  your  job  on  a 
USPS  delivery? 


A  second  Immediate  problem  we  are  all  faced  with  Is  the  cost  justification 
hurdle.    Anytime  anybody  needs  to  kill  anything  this  Is  the  mode  of  attack* 

Before  venturing  on  a  path  to  establish  an  air  tight  cost  justification  model 
for  CMS,  I  maintain  it  is  Important  to  establish  relative  affor dabiMty* 


The  Organizational  Concern 


The  Cost  Concern 
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So  let's  compare  some  unit  costs: 

First,  let's  compare  the  COMET  Computer  Message  System  and  the 
telephone*  A  three  m tnute  telephone  call  from  Boston  to  L*A* 
during  business  hours,  costs  $2*44  plus  tax,  while  a  m  easured 
16-Ilne  message  to  ^  be  composed,  edited,  filed,  transmitted — and 
in  l.*A*  read  and  filed — costs  $1*07  using  the  COMET  Service 
Rates* 

Next,  let's  compare  COMET  and  a  Memo  or  Letter*  '  According  to 
Dartnell  Institute,  the  cost  of  produc.ing  a  single  business 
letter  is  $4*47;  others  say  rhe  cost  is  as  much  as  $19*00* 

Fiaally,  let's  comp^are  COMET  and  TWX*  A  recent  review  of  a 
company's  TWX  service  indicates  that  what  costs  $20,000  a  month 
in  TWX  services  would  cost  only  $1 3,000' using  COMET* 

These  cost  comparisons  provide  proof  of  affordabiJity;  however,  it  should  be 
noted  that  when  one  considers  CMS  value  addei  services,  the  case  becomes  even 
clearer*  Still,  we  have  to  go  beyond  merely  comparing  costs  and,  for  this, 
let  me  suggest  various  '*Justif ication  Scenarios"  which  may  serve  to  be  more 
important  as  they  result  in  individual  productivity  improvements* 

One  is  span  of  control,  the  idea  being  that  the  number  of  m  anagers  or 
supervisors  could  be  reduced  and  the  work  rem  ain  constant*  A  second  area 
involves  reducing  the  extent  of  interruption  thereby  increasing  the  amount 
and  value  of  work*  Another  scenario  could  be  based  on  reducing  supporting 
shadow  functions  around  communications*  An  opportunity  in  some  applications 
centers  around  the  speed  with  whfch  inform  ation  is  transferred*  Finally,  but 
perhaps  most  importantly,  is  time  savings* 

Let  us  use  the  last  of  the:*  (time  savings)  and  follow  the  scenario  for 
possible  cost  justification* 

In  my  view,  the  prim^'^y  cost  benefit  of  Electronic  Mail  is  in  the  executive 
time  which  is  saved*  What  is  the  cost  of  managerial  time?  Take  a  $50,000  a 
year  manager*  Add  30  percent  overhead  and  assume  he  worked  IdOO  hours  per 
year*  It  then  turns  out  he  costs  his  employer  $0*60  per  minute,  or  just  one 
cent  p^r  second* 

What  are  the  costs  of  Electronic  MaiJ?  You  can  subscribe  to  an  Electronic 
Mail  Service  (use  of  a  time- shared  central  computer  that  runs  the  Electronic 
Mail  program)  for  $60  per  month,  and  you  can  rent  a  terminal  for  $90  per 
month*  Hence,  you  are  in  business  for  $1 50  per  month  per  subscriber*  If  a 
company  buys  an  in-house  Electronic  Mail  system,  including  terminals,  and 
shares  the  term  inaJs  among  a  reasonable  rtumber  of  people,  i*ie  cost  can  drop 
as  }ow  as  $20  per  month  per  subscriber* 

But   let  us   use    $1S0         an   upp«r    rot:nd*      Now,   if  our   hypothetical  executive 


can  save  |ust  1 2*5  minutes  per  working  day  through  the  use  of  Electronic 
Mail,  he  wilt  pay  for  h!s  use  of  th«  Electronic  Mali  service*  If  we  are 
talking  of  an  in- ho  use  system,  12*5  minutes  pjbr  day  will  pay  for  his  use  of 
the  system  many  times  over*  ^ 

In  fact,  tt  is  my  impression  that  an  Electronic  Mail  system  saves  a  manager 
not  merely  12*5  minutes  per  day,  but  many  times  that  amount*  Take  my  own 
case*  On  an  average  working  day  I  deal  wUh  24  messages  (I  receive  14  and 
send  10}*  The  tim  e  spent  In  dofng  that  fs  16*4  m  inutes*  If,  instead  of 
using  Electronic  Mail,  I  used  the  phone  for  these  24  m  essages,  considering 
that  my  average  phone  call  takes  4*8  m  tnutes,  I  would  be  spending  K9  hours 
on  the  phone*  I  would  therefore  waste  about  1*6  hours  per  day*  For  our 
hypothetical  manager,  this  would  cost  ^58  per  working  day*  Over  the  course 
of  a  month,  he  would  recover  the  cost  of  his  use  of  an  El  ectrontc  Mail 
service  seven  tim  es  over*  If  we  are  talking  of  an  in- ho  use  system,  he  would 
recover  the  cost  fifty  times  over* 

(The  costs  of  Electronic  Mail  discussed  above  have  not  included  toll  charges 
for  t el eco  mm  uni cations  —  Telenet  and  Tym  net*  In  com  paring  tne  cost  of 
Electronic  Mail  with  the  cost  of  the  phone,  we  can  consider  that  toll  charges 
are  roughly  equal  in  the  two  cases*  If  anything,  ^ince  Electronic  Mail 
interactions  are  so  much  shorter  than  phone  calls,  the  comparison  would 
probably  widen  the  gap  in  favor  of  Electronic  Mail* 

It  should  be  pointed  out  that  our  cost  analysis  so  far  has  taken  account  only 
of  the  m  an  a  germ's  tim  e  in  reading  and  writing  m  essages  as  compared  w  ith 
tal  king  on  the  phone*  It  has  given  no  weight  to  the  fact  that,  on  the 
kvf  ge,  each  phone  call  has  to  be  placed  four  tim  es,  to  the  fact  that  if  the 
executive  wishes  to  have  a  record  of  the  phone  call  he  has  to  dictate  or 
write  it  out,  to  the  fact  that  Electronic  Mafl  does  not  disrupt  htm  m  any 
times  a  day,  to  the  fact  that  he  has  no  time  zone  problem,  etc*  If  we  took 
these  additional  matters  into  consideration,  the  cost  advantage  would  be  even 
greater* 

But  ultimately,  cost  savings  may  not  be  th«  real  point*  Perhaps  the  key  is 
that  the  typical  manager  ^s  overworked,  always  short  of  time,  and  constantly 
hassled*  Electronic  Mail  provides  relief*  tt  makes  him  more  efficient  by 
organizing  hts  comm  uni  cations  and  allowing  him  to  be  m  aster  of  his  own  time. 
1  would  be  very  surprised  if  Electronic  Mail  did  not  become  the  communication 
standard  for  the  business  person  in  the  next  decade*  It's  simply  a  better 
way  to  live* 


The  Human  Behavior  Concern 

A  third  issue  of  present  concern  is  that  of  human  behavior*  Past  experience 
has  taught  us  a  lot*  Although  there  is  plenty  of  room  for  improvement,  many 
vendors  are  skilled  at  employing  human  engineering  and  growing  numbers  of 
users  effect  change  through  uiiderstanding  and  involvement* 
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Some  particular  human  behavior  problems  CMS  encounter  are;  the  satisfaction 
curve,  command  language  and  typing. 

The  satisfaction  dip,  also  term  ed  buyer  remorse,  occurs  when  there  Is  Initial 
excltem ent  surrounding  this  brand  new  thing,  followed  by  a  realization  of  the 
Mm  Itatlons  of  the  system  (disappointment)  and,  finally,  a  rise  to  a  stable 
realistic  satisfaction  level. 

The  user  command  language  probUm  Is  the  responsibility  of  the  vendor  or 
designer.  Failure  to  underestimate  the  needs  for  simplicity  of  language, 
friendly  response,  and  natural  or  expected  flow  surely  dooms  the  CMS. 

Finally.  Is  there  a  problem  in  typtng?  Surprisingly  little.  One  executive 
states  he  would  be  absolutely  inca|>ab1e  of  typing  a  business  letter,  but  has 
no  trouble  with  Electronic  Mail.  W6y  is  that?  !  think  there  are  three 
reasons.  First,  the  messages  are  short  (if  1  want  to  $end  a  long  one,  I  ask 
my  secretary  to  type  it  for  me  from-,  her  *rminal.  But  for  ordinary  messages, 
it*s  much  quicker  for  me  to  do  it  mys^  ).  Second,  the  system  helps  by 
providing  editing  facPities  thatt  msike  it  ea^y  to  correct  errors.  Third,  for 
som e  reason  that  I  don't  fully  understand,  jt  doesn't  bother  me  to  send  out  i 
m essage  with  a  couple  of  typos.  (By  contrast,  I  would  not  tolerate  a  memo  to 
go  out  over  my  name  wkh  everi  a  single  errov.)  Evidently  the  psychology  of 
the  Ele<.tronic  Mall  user  makes  hlrr  very  relaxed  about  such  £:osmetic  issues. 

The  Technology  Concern 

The  final  issue  of  concern  I  will  address  is  that  of  technology  to  support 
CMS.  Many  of  he  technologicdl  pCeces  are  obviously  ready  (witness  progress 
in  the  terminal  arena,  packet  networks,  and  the  general  cost  perfor^nance 
trends  of  hardware).  But  underlying  these  obvious  accom  plishm  ents  $  the 
realization  that  providing  Computer  Mess^tge  System  capabilities  to  a  group  of 
1000  is  one  thing;  for  100,000  quite  another.  At  the  latter  user  population 
lev  el,  the  true  technical  challenges  surf  ice  and  they  are  concentrated  in 
solving  traditional  data  base  problems. 

As  an  ill  ustrat!on  of  the  type  of  probi  em  s,  let  us  note  that  when  the  user 
population  exceeds  100,000  nam es,  the  probability  of  a  name  ambiguity  for  an 
addressee  is  over  70%. 

To  provide  CMS  for  these  large  populations  re  qui  res  sophisticated  new 
software  techniques  concentrated  In  the  areas  of  distributed  data  bases  which 
afford  reliability,  response,  and  reduced  communication  costs. 

And,  of  course,  the  thousands  of  users  of  a  CMS  will  be  generating  thousands 
of  messages  for  storage  and  retrieval.  U  Is  encouraging  to  note  that  these 
support:n^  technological  building  blocks  (that  is,  a  distributed  data  base 
system  and  large  scale  storage  and  retrieval  capacity)  have  been  accomplished 
on  the  ARPANET  System.  The  latter  Is  a  system  called  Datacomputer  which 
enco  m  passes  3.2  tril  lion  bits  of  storage  (this  is  equivalent  to  1  300  IBM 
3350^s)    and    allows    users    to    store    and    retrieve    messages    by    any    word  or 


3E-13 


combination  (n  the  header  or  text.  The  form  er  h  a  sy»t^m  entitled  SDO-1, 
which  \$  the  Tirst  working  distributed  dat;'  b»se  management  system  in  the 
worid. 


CMS  Success  Stories 

At  this  point,  i  wlli  outiine  som  e  CMS  user  experiences  and  giean  sensitive 
factors  for  implementation  consideration. 

The  first  case  is  a  Fortune  100  company  that  produces  m  ini computer  systems 
and  peripherais.  They  have  an  in-house  Computer  Message  System  that  consists 
of  a  POP  11/70  with  300  m  egabytes  of  on-*line  storage  supporting  over  700 
users  via  29  iines.  For  historical  background;  this  Computer  Message  System 
has  been  in  op  en  Mo  n  since  January  of  1  978.  For  the  actfve  use's  of  thh 
system,  the  aver^ige  nu  mber  of  daily  iogtns  h  three,  whii  e  average  daiiy  tim  e 
logged  ir  is  25  minutes.  The  user  population  profile  is  heavily  weighted 
towards  managers  and  professionals.  Use  of  this  Computer  Message  System 
includes  broadcasting  of  information,  informatitn  Inquiry  / r  esponse ,  task 
assignments^  follo'v-^up  on  task  assignments,  requests  for  action^  sta  tus 
reports,  meeting  agendas  and/ or  minutes,  follow-up  on  conversations,  and 
inform  al  discussj<?n  of  issues.  As  a  resu  It  of  its,  use  there  has  been  a 
decrease  in  the  number  of  phone  calls  as  well  as  the  number  of  interoffice 
m  emos,  whil  e  the  number  of  meetings  rem  ained  the  same.  Fir^ahy,  th  e  users 
have  noted  a  productivity  increase. 

Our  second  success  story  ts  a  Fortune  100  conglomerate  in  the  vununtihivdUvi 
and  electronics  industry  using  CCAS  COMET  tim  e-shared  service.  This  system 
consists  of  bac  ked-up  1 1  /40 's  with  250  m  egabytes  of  un-ljne  >^*^t  age.  .  :s 
account  has  been  active  since  April,  1979.  It  place>  tht:  number  of 
subscribers  at  150  while  the  activity  level  is  again  placed  at  2-3  logins  per 
user  per  day.  The  user  profile  chart  indicates  that  managers  and  executives 
com  prise  75%  of  th^  total  user  popuU'ion ,  with  sales m  en  at  10%,  technicians 
at  5%,  and  office  and  clerical  workers  at  10%.  The  uses  of  this  Computer 
Message  System  include  broadcasting  of  Information,  information 
inquiry/ response,  task  assignments,  folio w-up  on  task  assignments,  requests 
for  acti  or.«  sta  tus  reports,  meeting  agendas  and/ or  minutes,  foMow-up  on 
conversations,  and  informal  discussion  of  issues.  The  results  of  its  use 
show,  once  again,  a  decrease  in  the  number  of  phone  calls  ps  well  as  the 
number  of  interoffice  memos^  while  the  number  of  m  ee  tings  rem  aineci  the  same, 
and  the  users'  productivity  Increased. 

A  third  success  story  is  that  of  a  multinational  oil  firm  also  using  the 
COMET  serv  ice.  The  account  history  indicates  that  the  Computer  Message 
System  has  been  in  use  tn  this  area  since  March,  1978  with  the  number  of 
subscribers  at  50  and  the  activ  ity  level  at  1-2  log  ins  per  cjsers  per  day. 
The  user  profile,  again,  ts  weighted  heavily  in  favor  of  managers  and 
technicians,  with  managers  at  43%f  engineers  at  4%,  technicians  at  40%,  and 
office  and  clerical  workers  at  13%.  The  account  applications  frr  the 
Computer   Message   System    have   been    in   personnel   (labor   <^egotations),  finance. 
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project  control  and  Inventory  control.  The  results  are  consistent  with  a 
decrease  in  the  number  of  phone  calls,  a  decrease  in  the  number  of 
interoffice  ^lemos,  with  the  numbet'  of  meetings  remaining  the  same  and  user 
productivity  increasing. 

Com  m on  characteristics  of  all  these  success  stories  are:  a  high  level  of 
m  anagem  ent  use  and  support  —  the  CMS  is  solv  ing  a  real  co  mm  uni cation  need,  a 
critical  m  ass  has  been  achieved,  and  there  has  been  a  reasonable  ti  m  e  of 
experience. 

The  bottom  line  lessons  for  anyone  imp]  em  en  ting  CMS  are  to  cbtain  top  level 
buy- in,  use  a  real  application,  use  the  complete  application  (mass),  and  give 
it  enough  time. 

In  conclusion  I  will  leave  you  with  this.  You  have  seen  and  heard  and 
discussed  Ekctronic  Mail  (HM),  and  1  hope  we  can  keep  focused  on  the 
importance  of  all  this.  It  is  i^n  port  ant  for  us  as  a  nation  in  the  face  of  a 
lagging  economy  and  this  fact  is  centered  around  the  need  for  office 
productivity  Improvement.  It  is  important  for  your  organization  because  EM 
will  allow  it  to  run  better  and  leaner,  capture  more  market  share,  run  higher 
prcf::s,  hire  more  capable  people.  This  is  especially  true  for  those 
organizations  that  riscognize  the  opportunity  and  seize  it* 

Finally,  it  h  important  for  you  and  me  because  a  more  successful  economy 
m  eans  better  more  plentiful  goods,  and  im  proved  com  pany  perform  ance  m  eans 
better  pay  and  benefits.  Do  no  underestimate  the  value  Electronic  Mail  can 
ptay  in  your  life. 
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INTELPOST  Network 
In  The  Pacific 


Helmo  Raag 
Communications  Satellite  Corporation 
WaBhingtoQ*  D*C* 


1*  Introduction 

Electronic  mail  systems  are  being  actively  developed  and  installed  in 
man?  countries  around  the  world*    Electronic  mail  technology  in  such  areas  as 
document  scanners^  printers^  character  recognition^  wo^d  processing  etc*  is 
one  of  the  most  actively  evolving  technology  areas  at  this  time* 

An  international  approach  to  the  introduction  of  electronic  mail  is 
particularly  attractive  for  several  reasons*    The  longer  distances  generally 
involved*  especially  in  the  case  of  intercontinental  mail*  accentuate  the 
advantages  of  elect:ronic  mail  handling  as  opposed  to  physical  handling*  in 
terms  ot  both  transmission/transport  time  and  transmission/transport  cost*  For 
that  segment  of  mail  which  is  presently  subject,  to  transmission  by  alternative 
means  of  communication  to  permit  more  rapid  delivery*  electronic  mail  is 
attractive  because  these  .alternative  means  of  communication  are  more  costly 
internationally  than  in  a  domestic  environment*    The  availability  of  physical 
transport  facilities  between  different  countries  varies  widely*  and  is  meager 
in  many  cases*    Routing  is  frequently  circuitous*    Bypassing  these  facilities 
through  elv^ctrical  transmission  facilities  has  a  distinct  advantage  in  terms 
of  time* 

The  attractiveness  of  international  electronic  mail  has  been  recognized 
by  the  Postal  Administrations  in  many  countries*  and  this  has  led  to  the 
INTELPOST  (International  Electronic  Post)  system*    INTELPOST  is  an  experiment- 
al international  electronic  message  system*    lis  concept  is  illustrated  in 
Figure  1,    Since  March  1978*  COMSAT  has  been  planning*  designing  and  imple- 
menting the  INTELPOST  system  for  the  United  States  Postal  Service  (USPS)* 
Figure  2  is  a  view  of  the  INTELPOST  service  center  in  Washington*  D*C*  The 
Postal  Administrations  of  the  United  Kingdom*  Federal  Republic  of  Germany* 
France*    Belgium*  Netherlands*  Argentina  and  Iran  have  decided  to  implement 
similar  INTELPOST  installations*  and  h^ive  agreed  with  the  USPS  to  conduct 
demonstrations  and  a  field  trial  of  the  INTELPOST  system* 

A  number  of  countries  in  the  Pacific  have  shown  also  strong  interest  in 
the  INTELPOST  system*    It  is  thus  appropriate  to  consider  the  implementation 
of  the  INTELPOST  network  in  the  Pacific  and  its  interconnection  with  the 
INTELPOST  network  in  the  Atlantic  Ocean  region* 


The  views  expressed  horein  are  those  of  the  author*  and  do  not  necessarily 
represent  the  views*  of  r.he  Communications  Satellite  Corporation  or  the  United 
States  Postal  Service* 
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2.      System  Design 


The  INTIilLPOST  system  has  been  designed  to  provide  an  International 
electronic  message  service  between  end  users.  It  has  been  designed  to  be  a 
postal  service.    This  means  that  In  addition  to  the  technical  design  of  the 
system,  other  INTELPOST  service  features.  Including  message  collection  and 
delivery  procedures  as  well  as  other  message  handling  details,  have  been 
planned  and  coordinated  between  the  participating  Postal  Administrations. 
This  paper  Is  limited  to  the  discussion  of  the  more  Important  technical 
feaLures.    These  are: 

Network  Approach 

INTELPOST  sites  are  Intended  to  be  ln':erconnected  to  form  a  network. 
Instead  of  being  Implemented  as  a  series  of  separate  point-to-point  links. 
The  network  enables  the  routing  of  messages  between  any  of  the  sites  In  the 
network.    Each  site  can  act  as  a  source  or  a  destination  of  a  message.  In 
addition,  commensurate  with  the  throughput  capacity  of  the  site,  each  site  can 
act  as  a  transit  center  for  messages  of  other  sites  when  the  necessary 
transmission  facilities  are  Installed  and  the  necessary  routing  Instructions 
are  included  In  the  computers  of  the  sites. 

The  advantages  of  the  network  approach  to  INTELPOST  system  design 
parallel  those  In  telecommunication  networks.    The  amount  of  scanning  and 
printing  equipment  required  at  the  various  sites  Is  minimized,  system  utility 
is  maximized,  network  topology  and  the  use  of  transmission  facilities 
according  to  traffic  requirements  can  be  optlmls^ed,  and  alternative  routing 
paths  between  sites  can  be  provided. 

The  Initial  Implementation  of  the  INTELPOST  network  in  the  Atlantic  Ocean 
region  resulted  from  a  series  of  bilateral  agreements  between  th^  USPS  and  the 
participating  foreign  Postal  Administrations.    This  determined  the  star 
configuration  of  the  initial  network  as  shown  in  Figure  3. 

Store-And-Forward  Operation 

The  INTELPOST  system  equipment  configuration  is  shown  in  Figure  4.  It 
includes  a  minicomputer  with  disk  storage  for  store^and~f orward  operation. 
All  messages  are  stored  on  disk  after  scanning  and  before  being  transmitted  to 
distant  sites.  Similarly,  all  received  messages  are  stored  on  disk  before 
printing.    Thus  the  scanning  and  printing  operations  are  separated  from  the 
message  transfer  procedures  between  sites.    This  provides  a  number  of 
advantages.    The  transmission  data  rates  to  different  INTELPOST  sites  aro 
determined  on  the  basis  of  traffic  volume  requirements  and  may  vary. 
Store-and-f orward  operation  provides  transmission  data  rate  buffering  of  the 
printers  and  scanners  to  the  transmission  lines.    The  disk  storage  allows  for 
%^^ssage  load  buffering  both  for  Incoming  and  outgoing  message  traffic. 

INTELPOST  is  intended  to  be  an  international  system  with  sites  in  widely 
different  time  zones.     It  is  not  expected  to  have  operating  personnel  at  all 
sites,  24  hours  a  day,  at  least  initially.     Store-and-'f orward  operation  allows 
unattended  reception  and  storage  on  disk  of  Incoming  messages  as  well  as 
unattended  transmission  of  stored  messages  to  distant  sites.     In  tae  initial 
INTELPOST  equipment  configuration  up  to  about  JOOO  pages  can  be  stored  on  disk 
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at  a  site  at  any  one  time.    Store~and*f orward  operation  allows  to  separate  the 
transmission  orror  control  procedures  from  the  scanning  and  printing  opera- 
tions^ and  it  allows  to  retain  the  stored  message  on  disk  at  the  originating 
site  until  the  receiving  site  notifies  that  it  has  received  the  entire  message 
without  errors. 

High-Speed  Scanning  and  Printing 

High-speed  facsimile  scanning  and  printing  equipment  is  important  mainly 
for  two  reasons.    First^  it  provides  for  operator  convenience  and  secondly^  it 
enhances  system  throughput  capability.    Needless  to  say^  facsimile  equipment 
handles  all  alphabets^  reproduces  graphics^  handwritten  material  etc.  The 
facsimile  data  in  the  INTELPOST  system  conforms  to  the  format  of  CCITT  Draft 
Recorame'^.dation  T.4.    The  specified  resolution  is  7.7  lines/mm  and  data 
compression  is  according  to  the  modified  Huffman  run-length  code  specified  in 
Rec.  T.4.    These  parameters  determine  that  a  scanned  page  results  in  about 
four  million  bits  uncompressed^  and^  on  an  average^  about  half  a  million  bits 
compressed. 

The  facsimile  scanners  and  printers  in  the  present  INTELPOST  equipment 
implementation  operate  at  about  10-12  seconds  per  page.    The  data  compression 
and  expansion  is  accomplished  in  the  scanner  and  printer^  respectively.  Thus 
the  transmission  data  rate  to/from  the  computer  is  50  kbs. 

Message  Control 

In  a  postal  electronic  message  system^  message  control  is  one  of  the 
fundamental  and  more  important  requirements.     It  is  essential  that  no  message 
or  part  of  it  be  lost  or  misrouted.  Measures  must  be  included  in  the  system 
design  to  k^ep  a  record  of  the  scanning^  transmission  and  printing  times  of 
mess^ge^  along  with  other  data  although  it  is  equally  important  that  the 
contents  of  a  message  be  not  retained  in  the  system  for  longer  than  to  assure 
that  tVie  message  has  been  successfully  transmitted  and  printed^ 

Message  control  measures  in  the  INTELPOST  system  are  visualized  to  evolve 
in  a  phased  manner.     In  the  early  phases  of  INTELPOST  implementation^  postal 
operators  play  a  significant  role  in  message  control.    Later^  the  use  of  more 
automated  measures  is  visualized. 

For  message  control  in  the  INTELPOST  system^  each  message  to  be 
transmitted  is  assigned  an  identif '^-"tion  number  which  includes  the 
originating  site  identity  and  a  six  digit  assignable  alphanumeiric  co<ie.  Each 
message  is  accompanied  with  a  tran'^.'nittal  sheet  where  the  sender's  and 
addre!$see*s  names  and  addresses  are  included^  the  number  of  pages  in  the 
message^  the  destination  site  identity^  the  message  identification  number^  the 
delivery  method  from  the  receive  site  (o  the  addressee^  etc. 

The  system  keeps  track  of  the  flow  of  each  message  from  the  originating 
site  to  the  receiving  site.    At  the  originating  sita^  a  confirmation  label  is 
printed  for  every  transmitted  and  printed  iiessage  which  includes  the  message 
identification  number^  the  destination^  the  Priority  level^  the  scanning  time 
at  the  originating  site  and  the  printing  time  at  the  receiving  site. 
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Message  control  is  exercised  also  as  part  of  the  m^^sage  transtolsslon 
procedures  between  sites.    The  message  is  retained  on.  disk  at  the  originating 
site  until  the  receiving  site  signals  to  the  originating  site  that  the  entire 
message  has  been  received  correctly.    Similarly,  the  message  is  retained  on 
disk  at  the  receiving  site  until  the  printer  operator  acknowledges  via  the 
data  entry  terminal  that  the  message  has  been  properly  printed. 

Error  Control 

To  protect  against  transmission  errors,  an  error  detection  and  retrans- 
mission schecoe  has  been  included  on  end-to-end  basis.    That  is,  the 
destination  INTELPOST  computer  checks  the  received  packetized  data  for  errors 
in  the  individual  packets  and  acknowledges  all  correctly  received  packets. 
The  intermediate  or  transit  sites  do  not  perform  such  checking.  The 
originating  INTELPOST  computer  waits  for  the  acknowledgments  to  arrive  for  all 
transmitted  packets,     \d  after  a  preset  time,  retransmits  the  unacknowledged 
packets. 

3 .      System  Implementation 

Since  INTELPOST  is  an  experimental  system,  an  important  requirement  is 
that  the  system  is  flexible  for  accommodating  changes  In  equipments  as  well  as 
in  operating  features.    At  the  same  time,  to  permit  its  implementation  in  a 
relatively  short  time,  the  demonstration  system  was  designed  to  include  only 
the  necessary  basic  system  features  which  would  allow  a  meaningful  demonstra- 
tion of  system  operation,  and  an  initial  evaluation  of  system  operation  and 
perf orotance.    The  demonstration  system  was  implemented  with  the  following 
fundamental  criteria  in  mind: 

-  Low  cost 

-  nonredundant  equipment  configuration 

-  basic  software 

-  flexibility  for  expansion 

The  INTELPOST  systems  have  been  implemented  at  present  by  all  partici- 
pants using  RAPICOM  Corporation  SOOT  and  500R  high  speed  facs;rill=  scanners 
and  printers  and  Digital  Equipment  Corporation  PDP  U/jA  m*(iir*)rapur.ers.  As 
the  system  evolves,  implementations  using  other  equipment  can  l^^o  be 
expected.    The  scanners  and  printers  employ  a  specially  designed  computer 
interface.    The  minicomputer  provides  for  modular  system  construction,  for 
connection  of  different  facsimile,  character  recognition  or  other  terminal 
equipments,  or  for  changes  in  INTELPOST  network  topology.    Finally,  the  system 
software  is  also  designed  for  implementation  in  a  modular  manner  so  that 
changes  and  additions  of  system  features  can  be  accomplished  relatively 
easily. 

The  initial  INTELPOST  system  implementation  and  operation  has  proved  the 
soundness  of  the  basic  system  design.    During  the  field  trial  and  for  an 
operational  system,  various  system  hardware  and  software  enhancements  are 
visualized.    Among  the  more  important  intended  improvements  are  the 
following; 
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inclusion  of  additional  scanners  and  printers  &nd  additional 
computer  modules  to  increase  system  reliability  as  well  as  to 
increase  system  capacity; 

~       improve  system  monitoring^  control^  fault  diagnostic^  error 
recovery^  and  maintenance  features; 

^       tailoring  of  systems  to  meet  different  traffic  handling  requirements 
and  to  provide  for  local  options; 

-       provision  of  features  for  gathering  system  performance  and  traffic 
statistics^  gathering  accounting  and  billing  data^  message 
encryptions^  and  dynamic  traffic  routing* 

4,      INTELPOST  Network  Implementation  In  The  Pacific 

The  atar  configuration  of  the  initial  INTELPOST  network  in  the  Atlantic 
Ocean  region  is  not  optimum  for  an  operational  system*    Studies  are  currently 
underway  to  define  a  network  configuration  which  provides  for  increased 
reliability^  meets  the  varied  traffic  demands  of  the  various  sites  and 
optimizes  the  use  of  transmission  facilities*    Figure  5  shows  a  mesh  network 
of  the  same  INTELPOST  sites  as  in  Figure  3*    Such  a  meshed  network  can  be 
engineered  to  meet  the  cited  requirements* 

It  is  recalled  that  the  initial  INTELPOST  network  in  the  Atlantic 
resulted  from  a  series  of  bilateral  agreements*    To  implement  a  more  optimum 
network  configuration  in  the  Pacific  from  the  starts  it  would  be  desirable  to 
obtain  a  multilateral  agreement  among  a  number  of  Postal  Administrations  in 
the  Pacific  to  join  the  INTELPOST  system,  to  define  the  traffic  handling 
requirements  between  the  individual  sites,  and  to  procet^d  then  with  an 
optimized  network  implementation*    Other  technical  and  operational  matters 
need  also  to  be  agreed  imiltilaterally* 

Tha  global  INTELSAT  satellite  system  is  uniquely  suited  for  supporting 
INTELPOST  network  operation*    The  INTELSAT  system  includes  most  of  the 
countries  in  the  Pacific*    It  provides  direct  access  across  oceans  and 
continents  to  the  country  of  destination,  and  is  capable  of  handling  a  much 
greater  range  of  different  data  rate  signals  than  can  be  handled  by 
intercontinental  terrestrial  facilities*    The  INTELSAT  satellite  in  the 
Pacific  can  provide  the  connectivity  for  INTELPOST  service  among  all  the 
countries  which  have  earth  stations  to  access  the  INTELSAT  system,  and  tandem 
connections  to  the  Atlantic  and  Indian  Ocean  regions  are  easily  made  via 
countries  which  access  those  regions  as  well*    At  the  present  time,  there  are 
over  20  INTELSAT  earth  stations  in  the  Pacific  region,  linking  almost  as  many 
different  countries,  and  providing  about  90  earth  station^to-^earth^station 
paths* 

Several  different  methods  for  INTELPOST  network  implementation,  using  the 
INTELSAT  satellite  system  can  be  considered  for  tb^^.  Pacific  region,  and  need 
to  be  studied*    In  particular,  the  INTELPOST  system  appears  particularly  well 
suited  for  implementation  through  the  use  of  satellite  TDMA.  technology*  The 
facsimile  raster  scanning  £5nd  printing  approach  results  in  relatively  large 
amounts  of  data  to  be  transmitted  or  received  per  message,  as  compared  with 
alpha-numeric  transmission*    This,  together  with  the  requirement  to  be  able  to 

3E-20 


rob 


transmit  messages  quicVly  in  time  windows  constrained  by  large  intercon*^ 
tinental  time  zone  differences  and  mail  cutoff  times  for  letter  carrier 
delivery  schedules*  makes  the  use  of  high  data  rate  circuits  attractive*  The 
same  reasons  cause  the  transmission  capacity  to  be  lightly  loaded  or  idle  much 
of  the  time*  thus  available  to  other  users*  The  use  of  the  needed  transmission 
capacity  of  a  communications  satellite  provides  connectivity  between  all 
sites*  allows  to  allocate  transmission  capacity  on  demand*  to  dimension  the 
transmission  system  to  meet  the  traffic  and  delivery  time  requirements*  and  to 
re<iuire  only  one  transmission  link  between  the  INTELPOST  store-and-f orward 
computer  and  the  INTELSAT  earth  station  to  access  any  other  INTELPOST  site* 
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WANG'S  ELECTRONIC  MAIL  SYSTEM 


Bill  Rosenberger^  Manager 
Telecommunications  Systems  Marketing 
Wang  Laboratories,  Inc* 
Lowell,  Massachusetts 


The  concept  of  electronic  mail  is  a  subset  of  what  is  termed  the 
'^Office  of  the  Future'**  While  this  nebulous  term  may  have  been  correctly  used 
5  or  more  years  ago  to  discuss  any  of  the  following  concepts:  combined 
functionality  word  processors^  data  processors »  highly  sophisticated 
communication  based  word  processors,  the  ability  to  locally  network  discreet 
word  processors,  word  processors  which  supported  high-level  computer 
languages,  abilities  to  interface  to  photo typsetters  facilitating  the 
generation  of  camera  ready  copy,  the  ability  to  perform  electronic  mail;  the 
term  office  of  the  future  should  be  declared  passe'*  The  reason  for  this 
statement  is  that  not  only  are  these  capabilities  generally  available,  they 
are  specifically  available  from  at  least  one  manufacturer*  This  is  not  to  say 
that  ther^  will  not  be  improvements  in  the  application  of  technology  because 
there  will  be,  but  the  general  acceptance  of  this  technology  will  lag  behind 
the  office  environment's  ability  to  assimilate  these  improvements*  As  was 
mentioned  earlier,  all  these  capabilities  are  available  now  from  a  single 
manufacturer,  yet  most  firms  are  still  unaware  that  these  capabilities  exist 
today*  And  there  is  no  area  moie  ripe  for  the  implementation  of  these 
capabilities  than  the  typical  office  environment  which  has,  for  the  most  part* 
remained  unchanged  for  the  last  25  years*  ^  Having  declared  the  demise  of  the 
term  '^Office  of  the  Future'*,  I  would  like  to  redefine  its  connotation  with  the 
term  **Office  of  the  Present***  I  now  would  like  to  concentrate  on  the  "Office 
of  the  Pressnf*  and  one  of  its  chief  functional  components  -  electronic  mail. 

Before  we  continue  and  for  the  sake  of  this  presentation ,  we  shall 
define  electronic  mail  as  the  electronic  transmission  of  written  inf'^rroati:)n 
from  one  person  to  another  without  change*  This  definition  implies  that  the 
recipient  sees  the  information  exactly  the  way  it  was  written  by  the  sender* 
There  are  suppliers  irtjo  are  providing  or  planning  a  variety  of  services  for 
the  electronic  mail  market  such  as: 

Facsimile 
U.S*P.S*  (ECOM) 
Telex/TWX 

Value  Added  Networks 

Computer  based  message  systems 

communicating  word  processors 

Although  each  of  these  suppliers  solve  a  particular  problem  associated 
with  the  distribution  of  intra^company  mail,  not  one  is  capable  of  handling 
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the  entire  spectrum*  Until  today,  the  closest  system  capable  of  fulfilling 
the  majority  of  electronic  mail  requirements  has  been  the  communicating  word 
processor , 

i^s  a  leader  in  CRT-based  word  processing  equipment ,  Wang* s  success  can 
be  easily  attributed  to  a  combination  of  circumstances,  not  the  least  of  which 
is  the  higfi  degree  of  human  engineering  that  has  gone  into  the  products* 
Wang's  word  processors  are  extremely  flexible  and  easy  to  use*  In  addition, 
Wang  was  one  of  the  first  manufacturers  to  incorporate  communications 
capabilities  into  their  word  processing  systems*  In  fact,  more  tl*an  50?  of 
all  installed  Wang  word  processors  include  a  communications  option* 

All  things  being  considered*  a  natural  extension  to  the  life  cycle  of  a 
document  created  on  one  of  our  word  processors  is  for  that  document  to  also  be 
mailed  electronically  via  a  network  or  Wang  systems*  Hence,  Wang's  answer  to 
electronic  mail  is  the  "Mailway"  system,  announced  on  June  ^,  1979  at  the 
National  Computer  Conference* 

Let's  now  examine  Wang's  Mailway  system  in  an  "Office  of  the  Present" 
environment  to  examine  what  can  be  done,  and  how  it  is  implemented* 

There  are  three  logical  entities  associated  with  Mailway*  They  are 
origination  points,  distribution  centers,  and  distribution  points*  Mail  is 
c^e^  .ed  at  origination  points  and  distributed  to  its  destination  through 
distribution  centers* 

An  operator  sitting  at  a  console  wishes  to  send  a  document  to  multiple 
recipients*  In  the  prepare  mail  function  the  operator  simply  creates  a 
document  and  edits  it  accordingly  getting  the  "target"  document  in  the  desired 
fonnat  through  the  power  of  a  Wang  Word  Processor*  Next  the  document  must  be 
addressed,  the  necessary  px*iori*'-y  and  security  codes  specified*  Addressing  is 
done  by  one  of  three  methods:  First,  the  operator  can  simply  type  in  the 
individuals  who  are  recipients  and  append  their  names  to  the  document* 
Secondly*  the  operator  can  specify  a  stored  distribution  list  which  will  be 
appended  to  the  target  document*  Thirdly,  the  operator  may  specify  a  function 
code,  title  code,  geographical  location  code,  etc*  which  will  automatically 
cause  the  document  to  be  routed  to  all  those  fulfilling  this  code  entry*  For 
example,  a  document  destined  to  t>e  received  by  all  division  managers  can  be 
specified  at  the  origination  point  by  a  few  keystrokes*  After  execution  of 
one  of  these  three  steps  which  is  at  the  operator's  discretion,  the  target 
document  is  placed  in  an  "outbox",  an  electronic  mailbox  which  can  be  inquired 
on  by  the  distribution  center* 

At  user  selected  times  during  the  day  the  distribution  center 
automatically  establishes  a  telecommunications  link  with  tbis  and  other 
origination  points*  Documents  are  first  delivered  to  this 
origination/distribution  point  (system)  and  then  documents  which  have  been 
prepared  in  the  aforementioned  fashion  are  communicated  to  the  distribution 
center*    Ihis  is  done  without  the  '^breaking'*  of  the  communication  link* 
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upon  receipt  of  the  mail  from  the  origination  points  the  distribution 
center  then  processes  the  mail.  Processing  Involves  checking  to  make  certain 
that  all  the  addressees  are  valid  users  within  the  Mailway  system,  that  the 
correct  dispatching  of  mail  is  dictated  by  the  priority  code  that  was  entered 
when  the  document  wa^  prepared  at  the  origination  poict »  that  the  necessary 
level  of  security  is  incorporated  into  the  document  tipon  routing  to  its 
distribution  point (s) ,  and  that  an  entry  into  the  Mailog  is  made  at  the 
distributioc  center  which  is  later  reconciled  against  confirmation  of 
delivery*  The  distribution  center  than  places  a  copy  of  the  document  into  arj 
outbound  mailbox*  Once  again  the  distribution  center  automatically 
esta blished  a  telecommunication  link  to  the  respective  recipients  at  the  time 
of  day  that  is  specified  in  the  route  table  (maintained  at  the  distribution 
center)  and  the  mail  item  transmitted* 

Upon  receipt  of  a  mail  item>  the  recipient  may  do  any  of  the  following! 

If  security  was  specified  at  the  time  of  mail  creation ,  the  user 
must  specify  his  password  to  access  the  mail  item* 

The  diocument  may  be  viewed  on  tre  Wang  Word  Processor  screen* 

The  document  may  be  printed* 

At  the  ecipient  *  s  discretion  i  the  doi.v,ment  may  be  further 
distributed  in  exactly  the  same  fashion  mentioned  earlier,  i.e.  i 
specifying  the  distribution  liijt* 

If  the  security  code  permits^  the  editing  of  the  mail  item  and  the 
re-routing  of  the  item  back  to  the  originator. 

It  is  appropriate  at  this  time  tc  identify  what  specific  Wang  systems 
can  be  utilized  within  Wang's  Mail^^ay  system* 

The  distribution  center  is  always  a  VS  syster*  The  VS  is  a  system 
capable  of  performing  data  processing  tasks  as  it  is  a  ^rirtual  memory  system 
supporting  from  2-128  interactive  users*  It's  storage  f;apabilities  span  the 
range  from  20  ciega bytes  to  J'* 6  billion  bytes*  Mailway  is  an  application 
package  that  runs  on  a  VS  system  yet  imposes  no  restriction  of  the  minimum  or 
maximum  configuration  other  than  what  was  specified  above*  it  is  extremely 
important    to    note    thai    the  also    supports    a    full    word  processing 

capability*  As  a  result,  the  distribution  cencej  performs  Mailway  as  a 
background  task,  while  users  can  utilize  the  CRTS  to  perform  word  processing 
and  data  processing  functions.  Thus  a  user  on  the  VS  (distribution  center) 
can  also  prepare  mail  items  as  well  as  receive  incoming  mail*  Mailway  also 
does  not  impose  restrictions  on  the  content  of  a  mail  item*  As  a  result^  not 
only  can  documents  be  routed  but  computer  reports  generated  by  the  VS  can  also 
be  disseminated  as  well* 

Origination/distribution  points  are  Wang  Word  Processing  Systems » 
Office  Information  Systems  (Word  Processing  Systems  with  BASIC  programming 
capability),  or  as  mentioned,  a  VS* 
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To  summarize  the  Mailway  system^  Mallway  provides: 

The  means  of  creating  a  mail  item  on  any  Wang  CRT  in  the  network, 

The  means  of  preparing  a  mail  item  by  specifying  the  priority 
code,  security  code  and  distribution  list  for  this  item* 

The  "picking  up"  of  the  item  by  a  distribution  center* 

The  processing  of  the  item       the  distribution  center. 

The  delivery  of  the  item  at  a  tin*e  specified  in  the  route  table 
(or  overriudon  by  the  priority  code)* 

The  access  of  the  item  at  its  destination  by  the  user  and  possible 
re-rouling  of  the  item  providing  the  correct  password  is  entered* 

To  expand  upon  the  considerable  basic  functionality  of  Mailway  into  the 
"Office  of  the  Present'*  it  is  only  necessary  to  keep  in  mind  the  various 
peripheral  capabilities  of  Wang  equipment  *  Mailway  does  "^ot  restrict  in  any 
way  the  peripherals  which  can  be  locally  attached  to  a  Wang  system, 
Phototypesetters,  intelligent  image  printer5  utilizing  fiber  optic  technology 
and  capable  of  producing  up  to  18  pages  a  minute  of  high  quality  output,  OCR 
equipment,  to  name  just  a  few,  are  directly  compatible  with  the  Mailway  system. 

What  does  all  this  mean  to  a  company  interested  in  Electronic  Mail? 

Documents  or  computer  reports  can  be  routed  automatically  to 
recipients* 

These  mail  items  are  delivered  quicker  and  at  less  expense  than 
existing  services  such  as  facsimile,  TWX  or  TELEX* 

That  the  q  ality  of  output  is  always  excellent  and  is  the  same  as 
the  original* 

The  distribution  center  is  truly  an  Integrated  Information  System 
capable  of  performing  DP,  WP  and  Mailway  functions  simultaneously. 

The  routing  of  documents  or  reports  can  be  to  those  systems  having 
spec  ific  output  devices  such  as  phototypesetters, '  providing  the 
user  with  potential  maximum  usage  of  these  sophisticated 
input/output  peripherals  from  any  system  regardless  of  its 
physical  location 

The  ability  of  the  system  to  expand  as  your  needs  increase  by 
simply  adding  additional  distribution  centers  and 
origination/distribution  p^inrs* 
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We  hope  that  both  the  listeners  of  this  presentation  as  well  as  the 
readers  of  this  document  have  a  better  perspective  of  specifically  Wang's 
Mailway  System  and,  In  a  more  general  sense,  an  understanding  that  most  of  the 
functionality  usually  mentioned  as  "Office  of  the  FuturV'  capabilities  are 
available  and  being  installed  today* 


3E-30 


760 


Packet  broadcasting  on  a  satellite  SCPC  channel  for 
'thin-route'  applications:  a  simulation  study- 


Kenneth  J.  Kokjer,  PSiD 
Richard  Juric't,  MEE 


Dept,  of  Electrical  Ergineering 


University  of  Alaska 
Fairbanks,  AK,  99701 


Abstract 


A  simulation  study  of  a  propo,sed  satellite  based  data  communications 
network  for  the  State  of  Alaska  was  performed  to  estimate  the  number  of  users 
which  could  be  supported  on  a  single  voice-grade  SCPC  channel.  The  simulation 
was  based  on  a  terminal -to-terminal  interactive  communications  mode  (such  as 
interactive  Telex)*  Such  a  system,  supported  by  i^^elatively  inexpensiv^e  small 
earth  stations,  could  har^le  message  traffic,  electronic  mail,  r^ote  computer 
access,  etc.  The  cht  -  il  data  rate  was  fixed  at  9600  bps.  Given  this 
restriction,  it  was  determined  that  this  system  would  support  numbers  of 
simultaneously  active  users  ranging  from  50  (S-bits/sec)  users  to  greater  than 
400  d-bit/sec}  users. 


Introduct^pn 

Many  of  the  regions  of  the  Pacific  rim  have  communication  problems 
similar  to  those  in  Alaska  (small  populationt  wid?ly  dispersed  geographically; 
Difficult  or  impossible  terrain;  high^travel  and  installation  costs).  These 
are  the  common  problems  of  "thin-route'*  networks.  Solutions  proposed  for 
Alaska  c?^y  have  direct  application  in  many  other  locations.  The  network  and 
the  simulations  described  in  this  paper  will  be  couched  in  terms  of  the 
Alaskan  situation,  bvt  it  is  hoped  that  extrapolation  to  ot'ier  implementations 
wiJlj^ome  readily*  With  that  hope  in  mind,  I  shall  first  describe  the  ex- 
isting network  of  earth  stations  in  Alaska  that  support  voice  traffic*  The 
necessary  enhar^cements  to  this  network  to  support  the  data  network  will  be 
outlined.  The  simulation  3t\i(?y  will  be  described  and  the  pertinent  results 
shown,  a  short  soaiiary  of  some  typical  applications  and  enhancements  given, 
and  a  brief  evaluation  made. 


The  A laakan  network 

Several  years  ago  the  State  of  Alaska  made  a  committment  to  providing 
message  toll  service  and  medical  communications  to  a  very  large  segment  of  its 
population.  The  goal  was  a  satellite  earth  station  with  ba^iic  voice 
capabilities  in  every  village  of  25  or  more  people  (there  are  more  than  200  of 
them) f  To  date  more  than  100  such  locations  have  operating  stations  - 
Counting  earth  stations  of  all  sizes,  there  are  about  1*»0  earth  stations 
around  the  state  of  Alaska*  This  supports  a  total  population  of  about  380,000 
very  unevenly  spread  over  586,*»00  square  miles*  S?nce  more  than  200,000  of 
these  live  in  the  immediate  vicinity  of  the  three  'Cities  of    Anchorage,  Fair-' 
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banks  anci  Juneau,  it  becomes  apparant  ^:hat  the  population  density  outside 
these  specific  areas  is  quite  low. 

The  small  earth  stations  consist  of  a  U,5n  dish  and  an  electronics  rac\<* 
The  physical  housing  for  this  varies  greatly.  The  hardware  cos  a  about  $50k, 
and  remote  site  installation  expenses  increase  this  to  a  total  installed  cost 
of  around  $100,000  pfr  site,  Basic  facilities  include  two  voice  channels — one 
for  MTS  and  one  for  Indian  Health  Service  medical  traffic.  The  physical  con- 
figuration is  capable  of  holding  eight  channels,  but  traffic  density/power 
budgets  may  limit  the  installed  total  to  less  than  that.  The  system  is  con- 
figured around  single-channel-per-carrier  (SCPC)  utilization  of  the  tran- 
spcnder. 

In  order  to  build  a  generalized  data  communJcation  network  upon  this 
backbone,  certain  hardware  will  have  to  be  added.  The  simulated  network  as- 
sumed a  single  cha.  nel  added  to  each  earth  station,  all  accessing  a  common 
broadcast  transponder  channel.  The  use  of  a  single  voice  grade  channel  for 
the  entire  network  is  a  significant  financial  point.  The  cost  of  the  soace 
segment  of  this  network  amortized  over  tht  number  of  earth  stations  involved 
is  nearly  negligible.  For  example,  in  Alaska  it  is  estimated  that  the  channel 
will  cost  in  the  vicinity  of  $2000/month.  If  there  are  only  100  earth  sta- 
tions involved  in  the  network,  that  results  in  each  site  paying  only  $20/mo. 
for  the  space  segment.  The  necessary  incremental  hardware  (data-optimized 
channel  cards  and  a  micro-computer  controller)  is  not  yet  commercially 
available,  but  rough  estimates  place  the  cost  in  the  neighborhood  of  $5000  per 
^ite  in  production  quantitie-^.  Physically,  this  incremental  hardware  would 
support  multiple  typewriter-like  termina's  in  the  vicinity  of  the  earth  sta- 
tion. The  CO  t  of  the  terminals  themsel^'  s  and  of  any  communication  equipment 
for  terminals  remote  from  the  earth    ^^.ijn  are  not  included  in  this  figure. 

Operationally;  the  data  netwo*  s  the  appearance  of  a  fully  connected, 
terminal -to- terminal  conversational  3^  em,  A  user  at  any  terminal  may 
directly  communicate  with  a  user  at  any  other  terminal.  If  the  two  terminals 
are  attached  to  different  earth  stations,  only  the  two  stations  involved  (and 
the  satellite,  of  course)  need  be  operational  to  complete  the  "circuit".  If 
the  two  tenrinals  ar*  attached  to  the  same  earth  station,  only  that  station 
need  be  operational. 

Packet  Broadca.sting 

racket  broadcasting  techniques  were  fi^st  described  and  implemented  at 
thfe  University  of  Hawaii  ALOHANET*  The  details  have  been  thoroughly  reported 
(1,2)  and  won't  be  repeated  here.  For  completeness,  however,  a  very  brief 
synopsis  .will  be  given.  Packet  broadcasting  is  a  technique  for  the 
statistical  sharing  of  a  coiamon  channel.  Users  attempt  to  transmit  messages 
ad  IX^  on  the  channel,  ^If  no  one  else  is  attempting  tc*  transmit  at  the  same 
time,  the  message  gets  through*  If  two  or  more  users  att.erapt  to  use  the  chan- 
nel at  the  same  time,  contention  for  the  channel  cauites  all  messages  to  be 
garbled  and  each  user  will  have  to  try  to  transmit  his  message  again.  In 
^'Pure  ALOHA"  vith  acknowledgement,  each  successful  message  transmission  is 
acknowledged  by  the  receiver  (in  our  network,  thpie  transmissions  are  subject 
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to  conuentiorij  also).  When  contentions  exist,  each  user  waits  a  ranacm  delay 
before  trying  again  in  order  tc  Qvoi4  lock-step  contentions  time  after  time* 

Messages  are  embedded  in  packets  (hence  the  name)  which  contain  error 
detection  ano  supervicory  informacion  as  well  as  the  data.  Packets  nay  con- 
sist of  only  a  neader,  or  of  ^  header  and  a  message  field.  Our  headers  con- 
tain both  source  and  destination  addresses,  packet  type  designators,  message 
count  and  length  fields,  and  othfcr  necessary  control  information.  The  header 
has  a  CRCC  error  detection  field  computed  and  app'^nded  to  it.  If  there  is  a 
message,  it  is  appended  to  the  header/CRCC  along  with  anothor  CHCC  computed 
for  the  message  field.  Packets  will  t>e  of  varying  lengths,  ranging  from  a 
header  only  (as  a  minimum)  to  a  header  plus  whatever  maximum  number  of 
characters  is  allowed  for  a  message  (plus  CRCCs,  of  course).  All  packets  have 
some  sequence  of  bits  and  characters  preceding  the  header  which  allow  for  bit 
and  character  synchronisation  of  the  hardware. 


The  simulation  study 

The  simulation  of  this  data  communication  network  (3)  ^  is  performed  in  an 
attempt  to  estimate  the  potential  capacity,  which  is  crucial  to  even 
preliminary  feasibility  studies.  The  simulations  were  done  in  two  parts:  1) 
"Pure  ALOHA"  systoui  2)  our  netvrork.  The  "Pure  ALOHA"  simulation  was  done 
to  compare  with  theoretical  predictions  as  a  benchmark  of  tne  simulation 
method  and  is  of  only  passing  interest,  as  a  verification  of  technique.  The 
close  agreement  between  the  theoretical  predictions  and  our  simulation  gave  us 
some  assurance  thac  we  were  indeed  using  the  tools  appropriately.  Then,  our 
network  was  simulated  for  all  oombinations  of  a  selected  set  of  network  and 
user  parameters . 

Several  assumptions  about  the  network  and  the  char*acteristics  of  the 
users  a* ^  important  to  note.  Since  the  purpose  of  the  simulation  was  to  set 
rough  bounds,  it  wsTs  assumed  that  exponential  distributions  (easily  computed 
within  the  simulator)  approximated  closely  enough  the  more  usuax  Poisson 
distributions.  The  communication  system  was  assumed  to  be  noise  Tree  (ac- 
tually measured  BER  of  lB-6  to  1B-8  have  been  reported  (i|)).  All  users  were 
assumed  to  be  humans  generating  messages  by  typing  them  at  terminals,  each  at 
a  separate  earth  stationi  and  independent  of  each  other. 

Channel  data  rate  was  fixed  at  9600  bps,  system  time  resolution  w?/*_^  set 
at  1  mseci  he;  er  length  was  fixed  at'  80  bits,  and  round-trip  propogation  time 
to  the  satellite  was  approximated  at  ,2^  sec. 

Messages  consisted  of  single  lines  of  text  limited  to  80  characters,  A 
*'rrncated  exponential  distribution  with  mean  about  18  characters  was  used  in 
generating  new  messages.  The  average  data  rate  of  the  users  was  manipulated 
in  the  simulation  as  THINK  TIMESi  the  times  between  submission  of  messages. 
Hough  figures  frotn  The  ALOHA  System  and  from  the  Dartmouth  Time  Sharing  System 
suggest  that  typical  data  rates  range  down  from  10  bits/seCi  and  practical 
values  were  selected  in  the  1*5  bits/sec  range. 
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itie  network  design  included  two  pi^ranjeters  which  were  varied  in  an  at- 
tempt at  optimization  of  behavior.  The  random  delay,  before  a  station  3t- 
temots  to  retry  a  transmission  which  was  garbled,  is  a  zero  based  unifonnly 
distributed  random  variable,  and  is  ccOTpletely  described  by  its  mean  (called 
MEAN  RETRY  DELAY)*  The  number  of  retries  which  a  station  is  allowed  is 
limited  arid  is  called  the  RETRY  CObAT, 

The  simulation  language  used  was  GPSS/66  (5),  a  discrete  event  :  imulation 
system.  Figure  1  show,?  the  flowchart  of  the  simulated  network*  A  brief  sur- 
vey of  this  will  give  a  better  idea  of  the  operation  of  the  system*  Packets 
are  submitted  to  the  channel  according  to  an  exponential  distribution*  In  the 
first  block  the  mean  of  this  distribution  is  determined  from  the  number  of 
users  and  their  THINK  TIMES*  Each  packet  that  is  generated  is  flagged  as  a 
message  (or  TEXT)  packet  an^^  assigned  a  randomly  generated  length  (njax  of  80 
characters)  in  the  next  three  blocks.  Next  the  laaximum  RETRY  COUNT  is  as^ 
signed  to  the  packet,  then  the  total  packet  duration  in  simulation  time  units 
is  cciDputed,  It  is  then  submitted  to  the  channel*  In  our  simulation,  as- 
sumed that  the  effects  of  rjontention  arc^  seen  in  the  receiver,  so  we  delay  a 
packet  for  *25  sec,  then  enter  a  receiver.  It  is  at  this  point  that  conten- 
tion is  checked.  If  there  is  no  contention,  the  packet  is  converted  to  an  ACfC 
(header  only)  and  looped  bsck  to  compute  length  and  resubmit  to  the  channel. 
If  the  ACK  has  no  contention,  the  transaction  is  terminated  as  a  GOOD  packet. 
This  implies  that  the  message  was  delivered  and  aokpowledged* 

Should  there  be  contention  with  eitner  a  TEXT  or  an  ACK  packet,  ite  RETRY 
COUNT  is  decremented  and  tested  for  zero.  If  the  number  of  retries  haa  been 
exhausted,  the  packet  is  terminated  as  BAD,  This  implies  that  the  system  was 
unable  to  deliver  or  acknowledge  delivery  of  the  message.  If  the  RETRY  COUNT 
has  not  been  exhausted,  the  packet  is  tested  for  TEXT  or  ACfC,  as  there  will  be 
a  difference  in  total  delays  of  *25  sec  between  the  two  at  this  point,  TEXT 
packets  are  given  an  extra  *25  sec  delay,  and  then  either  are  delayed  a  random 
time,  the  RETRY  DELAY*  The  TEXT  attribute  is  v'^es^t  and  the  packet  submitted 
to  the  seouence  again, 

A  simulation  run  consisted  of  setting  the  parameters  of  the  network  to 
the-desired  values  and  then  stepping  through  successively  higher  numbera  of 
active  users  and  running  a  simulation  for  each  levei.  Individual  simulations 
within  a  run  started  with  a  prLiing  period  during  which  the  network  would  'jome 
to  steady  state  under  those  loading  conditions,  follcwed  by  a  statistic 
gathering  period.  Simulation  was  ended  when  200^^  packets  had  terminated. 
Preliminary  test  runs  indicated  that  this  was  a  sufficiently  large  number  to 
get  reliable  statistics  under  conditions  of  interest*  Each  such  run  generated 
two  sets  of  values  to  be  plotted  against  numbers  of  active  users,  th;^ee  ex- 
amples of  which  are  shown  in  Figure  2,  Plotted  at  the  top  is  QUALITY  FACTOR 
(QF)-  This  is  the  ratio  of  packets  terminated  GOOD  to  total  packetr  sub- 
mitted, and  is  a  measure  of  the  reliability  of  the  network  under  those  condi^ 
tions*  Below  it  is  plotted  tlie  MESSAGE  DEUY  TIME  (MET),  vAiich  is  a  measure 
of  the  delays  experienced  by  a  user  from  the  time  he  sends  a  message  until  it 
is  acknowledged  as  having  been  received*  Families  of  these  curves  were 
plotted  using  RETRY  COUNT  or  RETRY  DELAY  as  faiaily  parameter  with  the  other 
fixed.  In  this  way,  a  graphic  visualization  of  the  behavior  of  the  network  to 
increasing  loads  was  obtained. 
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Simulation  Reaulta 


Figure  2  shows  a  family  of  the  results  of  three  set?  of  simulation  runs* 
It  was  from  such  sets  of  curves  that  qualitative  evaluations  were  made  of  the 
capabilities  of  the  network*  As  an  example,  note  the  shape  of  the  QF  curves 
as  user  loads  increase*  Higher  hETRY  COUNTS  keep  the  QF  large  for  higher 
nucibers  of  users,  but  the  fall-off  is  steeper*  The  network  woLld  degrade  more 
rapidly  (or  more  noticeatly)  ^s  the  loading  increased  witr;  higner  RETRY 
COUNTS*  The  other  side  of  the  traae-off  is  the  MPT,  which  increases  with 
TETRY  COUNT*  All  of  these  interactions  appear  to  be  gentle,  with  no  cc^abina- 
tions  standing  out  as  obviously  unacceptable  nor  as  obviously  superior* 

A  selection  of  values  was  made  (RETRY  C0UNT:;5;  RETRY  DELAY=300  msec*),  as 
an  "optimized  network**,  and  additional  simulations  performed  to  extrapolate 
the  numbers*  Figure  3  is  a  plot  of  number  of  users  which  this  system  will 
support  at  a  p^ven  level  of  service  vs*  the  user  data  rates  (expressed  as 
THINK  TIME)*  The  contours  for  three  values  of  QF  and  four  values  of  MDT  are 
shown*  As  an  example,  at  QF  =  *98,  the  network  will  support  arourd  140  simul- 
taneous users  wljo  (on  the  average)  take  one  minute  between  successive  mes-^ 
sages*  4nd  at  that  l«vel,  the  users  experience  an  average  of  *  sec  delay  from 
sending  each  message  to  receiving  an  acknowledgement  of  its  delivery* 


Applications  Enhancements 

The  basic  communication  facility  described  above  support3  conversational 
terminal -tO'^terminal  exchanges*  There  is,  of  course,  no  reason  vrtiy  one  "ter- 
minal" cannot  be  a  computer,  giving  all  other  users  access  to  a  time-sharing 
system*  Such  a  facility  would  offer  all  the  functions  of  whatever  time- 
sharing system  was  running:  data  storage;  program  generation  and  execution; 
mail;  word  processing;  etc*  This  has  been  implemented  i;i  The  ALOHANET,  giving 
users  at  remote  terminals  access  to  the  University  of  Hawaii  cCMOputer  system* 

The  network  as  described  does  not  handle  store- and- forward  message  traf- 
fic, but  with  frome  local  bulk  storage  (bubble  memory?)  this  could  be  an  ob- 
vious enhancement  of  the  facilities*  Of  course,  most  time-share  systems  do 
provide  some  form  of  mailbox  for  this  function*  It  is  possible,  because  of 
the  inherent  broadcast  nature  of  the  medium,  to  multiple  address  messages  so 
that  many  stations  will  receive  a  given  transmission*  "Bulk  mailing",  such  as 
administrative,  educational,  or  informational  items,  could  be  handled  easily 
and  in  low  load  hours*  Any  of  the  exchanges  between  two  terminals  could  be 
made  secure  using  the  commercially  available  encryption  equipment  (based  on 
the  new  DES)  as  terminal  add-ons* 

The  packet  broadcast  channel  would  not  be  expected  to  have  voice  com- 
patible hardware  because  of  the  desiire  to  optimize  the  channel  for  data  use 
arid  consequently  this  channel  would  not  normally  be  available  for  emergency 
voice  traffic*  However,  since  this  packet  broadcast  techniqut^  is  tied  to  a 
satellite  earth  station,  there  w^uld  almost  certainly  be  channels  available 
for  voice  traffic  separate  from  thv  data  channel* 


3F-5 


Evaluation 


Cotton  and  Grubb  (6)  have  given  9  points  by  which  to  evaluate  a  data  com^ 
municationa  service.  These  are  uaable  £;uideline3  by  i^ich  to  make  a  quick 
(^valuation  of  thl3  network*    The  nine  criteria  are: 

1*  Transfer  Rate 
2.  Availability 
3*  Reliability 
4*  Accuracy 

5*  Qiannel  Establishment  Time 

6*  Network  Delay 

7*  Line  Turnaround  Time 

8*  Transparency 

9.  Security 

1)  The  basic  channel  data  rate  i5  96OO  bits/sec*  However,  it  can  be  seen  that 
our  user  data  rates  are  much  less  than  that*  Tne  ALOHA  System  found  that 
there  was  a  theoretical  upper  limit  of  18J  of  the  channel  data  rate  at  the 
highest  level  of  service  of  The  ALOHANET.  Since  our  network  allows  ACKs  to 
contend  with  packets,  we  should  expect  to  be  below  even  that  figure*  In- 
deed, we  found  aggregate  throughput  rates  around  300  -  400  bits/sec*  It 
sounds  horribly  inefficient*  but  the  cost/benefit  ratio  for  the  total 
number  of  simultaneously  active  users  counters  that  impression, 

2)  There  is  little  that  can  be  said  at  this  point  about  actual  network  down 
times*  Remember,  however,  that  each  coinmunication  path  requires  only  two 
earth  stations  and  the  satellite  as  a  maximum*  Thus  one  earth  station  out 
of  service  axTects  only  the  users  attached  it*  One  other  point  might  be 
noted  is  that  a  heavily  loaded  network  which  has  degraded  to  very  low  QF 
may  be  effectively  unavailable  for  additional  users* 

3)  Similar  comments  can  be  mad*;  about  Reliability  as  about  AvailaLility*  In 
addition,  the  network  performance  measure  QF  is  an  indication  of  the 
mes sag e-by-^mes sage  reliability* 

4)  Since  the  rco-^iving  station  will  not  acknowledge  a  packet  in  which  there 
are  detected  errors*  the  users  will  not  often  see  any  erroneous  messages* 
Our  message  lengths  have  been  limited  to  640  bits  with  a  I6  bit  CROC.  This 
gives  excellent  detectability  for  errors*  The  error  rate  of  packets  ac- 
tually delivered  to  the  receiving  terminal  should  be  very  low  indeed* 

5}  For  practical  purposes,  there  is  no  delay  in  establishing  a  channel.  A 
user  will  type  a  destination  address  into  his  terminal  which  will  be  used 
for  subsequent  messages.    This,  in  effect,  establishes  the  channel* 

6)  We  ha^e  measured  Network  Delay  to  include  the  acknowledgement  as  well  as 
the  delivery  of  the  message*  For  the  levels  of  loading  investigated  here 
it  ranged  from  the  physical  lower  limit  of  *5  sec  (two  round  trip  times)  up 
to  little  over  2  sec*  Tliis  delay  is  certainly  within  the  "patience  limits'* 
found  to  exist  in  most  human  oriented  systems*  It  will  be  additive, 
however,  to  delays  in  the  accessed  system  (such  as  a  time-share  system)* 
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7)  There  is  no  equivalent  of  the  line  turnaround  delay- 

8)  As  proposed,  the  communication  system  is  totally  transparent.  Contents  of 
the  TEXT  field  are  not  used  for  control* 

9)  The  basic  network  is  quite  insecure*  Without  tampering,  messages  w511  be 
delivered  only  to  the  addressed  terminal*  However*  network  protocol  is 
simple,  any  earth  station  has  o  cess  to  all  transmissions,  and  hardware  is 
cheap*  It  is  quite  conceivable  that  a  station  could  be  modified  to  monitor 
all  transmissions.  Any  security,  then,  would  derive  fiom  add-on  tech- 
niques* Encryption  hardware  can  certainly  be  added  to  any  terminal  as 
necessary* 


Conclusions 

Conclusions  to  be  drawn  from  this  study  are  very  short  and  direct. 
Packet  broadcasting  techniques  offier  an  economical  method  for  providing  people 
oriented  data  communications  under  "thin^route"  conditions*  Costs  for  satel- 
lite earth  stations  are  dropping,  making  it  possible  to  consider  placing  such 
stations  in  areas  of  very  low  population*  Incremental  hardware  to  implement 
the  basic  packet  broadcasting  network  will  be  very  inexpensive,  and  the  space 
segment  for  a  large  network  will  be  insignificant*  In  summary,  these  tech^ 
niques  would  support  a  number  of  active  users  rwging  from  tens  to  hundreds, 
as  shown  by  Figure  3. 


Referenoea 

1,  Abramson,  Norman*  "The  theory  of  packet  broadcasting***  Technical  Report 
B76-1.    THE  4L0HA  SYSTBl,  Itaiversity  of  Hawaii*    Jan,  1976- 

2.  Binder,  R* ,  N*  Abramson,  F.^Kuo,  A,  Okinaka,  u.  Wax,  "ALOHA  packet  broad- 
casting "  a  retrospective*"  Technic^  Report  875-***  THE  ALOHA  SYSTEM, 
University  of  Hawaii     Jan*  1975, 

3*  Jurick,  Richard,  "A  simulation  study  of  a  random  access  packet  communica- 
tion system*"    Dept.  of  Electrical  Bigineering*  Univ*  of  Alaska*    May  1977- 

U*  Test  results  reported  by  California  Microwave,  Inc* 

5*  "beneral  Purpose  Simulation  System/66  (GPSS/66)  Reference  Manual***  Manage- 
ment Science  DC3*»*    Rev  1*    May  1975* 

6*  Ostton,  Ira  W*,  Dana  S,  Grubb,  **Criteria  for  the  evaluation  of  data  com- 
munications services**'  Trends  and  Applicationa  197^:  Computer  Networks  * 
IEEE  Computer  Society,  1976, 


3F-7 


GENERATE 

TEXT 

LENGTH 

GIVE 
TEXT 

ATTRIBUTES 

GENERATE 

INTERARRIVAL 

TIMES 


Length 
£80 


JIO. 


YES 

RETRl 

r  COUNT 

CALCULATE 

PACKET 

LENGTH 


H 


GIVE 
TEXT 

ATTRIBUTE 


.25  SEC 

TRANSMISSION 

DELAY 


DECREMENT 
kZTRY  COUJJT 


NO 

ACK  \YES 
NO 


GATHER 
STATISTICS 


GIVE 
ACK 

ATTRIBUTE 


TERMINATE 
GOOD 


.25  SEC 

TRANSMISSION 

DEUY 


YES  J 


YES 

GATHER 
[  STATISTICS 

1 

TERMINATE 
BAD 

FlGURif  1.    FLOW  CHART  OF  GPSS  SIMULATION  OF  NETWORK. 


3F-8  7Sb 


•  .  1.000 

-  0.900 
i2  0.800 


0500- 


J — I — I  L-u  L-L 


E 


>» 
o 


a* 
o 

0) 


2.50 


2.00 


^  L50 


1.00 


0.50 


300  msec  Delay 
90  sec  Think  Time 


.   0    60   120  180  240  300  360.  420  480 

Number  of  Users 

FIGURE  2.    EMULATED- NETWORK  RE^ONSE  M  'RETRY  COUNT'  OF  3',  S  mj)  7, 


3F-9 


1- 


300 msec  Delay 
5  Retries 


300  msec  Detay 
5  Retries 


075 


0  100       200  300 

Think  Time  (seconds) 


■  FIGURE  3.  "OPTIMIZED  NETWORK"  CAPACITIES  UNDER  CONSTANT 
QF  (TOP),    AND  CONSTANT  HDT  (BOTTOM). 


3F-10 


SATELLITE  COMMUNICATIONS  SERVICE  FOR  THE  PACIFIC  AREA 

Peter  Sielman 
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Abstract 

A  concept  is  put  forward  that  could  provide  voice  bandwidth  service  to 
subscribers  in  the  Pacific  area.    The  cost  of  terminals  would  be  low.  The 
economic  and  technical  basis  for  provision  of  the  service  is  discussed,  as 
well  as  the  type  o*f  seivices  chat  could  and  could  not  be  provided* 

PROBLEM  .  .       ■  '  , 

The  Pacific  area  does  not  ^present  a  large  telecommunications  market,  > 
It  has ,- there  fore ,  been  relegated  into  the  role  of  attempting  to  make  use  of 
systems  that  have  been  designed  for  large  marlcets* 
i  ,         '  '  ^  . 

The  Pacific- area  is  sparsely  populated  (very  wide  covera^ge^  verj^few., 
people)  resulting  in  very  low  potential  traffic  routes  and  few  natural  com-- 
liiunications  nodes,    Ko  network  is  in  place  to  t^ake  centrally  received  data 
and  distribute  it  to  outlying  users — almost  everyone  is  outlying.  ^  '  ^ 

Strategic  and  tactical  -  requirements  which  can  be  used  to  b'>-pass  market 
forces  apply  in  only  a  few  places  and  hence  do.  not  materially  etihance  the. 
desirability  of  establishing  otherwise  unprofitable  communications  capac^ 
icy:  .        ^  '  *  .  • 

.  -  SpeciaT  economic  factors  ^(such  as  oil  fields,  gold  mines,  or  Oljnnpic 
games),  which  provide  their  own  communications,  appear  to  "be  absent. 

Financially,  it  is  not  cle^r  how  profits  c|n  be  made^by  providing  con- 
ventional satellite  communications  services  to  the  Pacific  area-  The 
.United^ States  Government  appears  unwilling  to  pay  the  bill  unless  the  amount 
can  be  made  small'  enough  to  be  rationalized  on  stra^tegic^  tactical,  or  politi 
c^l  grounds. 

The  foregoing  discussion  oversimplifies  the  problem  of  why  che"  Pacific 
^ area -i^ .Tagging  in  much  needed  communications  services.    But  the  value  of  an 
acnateur  (an  apt  description  of  the  author  j^ith  regard  to  Pacific  are^prob-- 
lems)  rs'^that  he  is  sufficiently  removed  from  the  details  of  the  problem  to 
be  able  to'sUggest  potentially  new  ayenues  of  solution — which,  if  attractive, 
can  the^n  ^"e  shaped  by  experts  to  fit*  the  complex  realitis^*  r* 


f  '  3F-11 


A  solution  of  the  problem  lies  in  the  characterization  of  the  problem. 
The  Isl^ds  o£  the  Pacific  area  are  not  aioair  version^  of  communlciatlons  cen** 
ters  like  New  York  Clty"Manhattaa^ 'Midtown*  or  34th  Street  between  7th  and     ^  ' 
8t|i  Avenues.    Scaling  down  a  system  designed  for  large  communications  mades 
to  make  It  fit  the  Psclflc  Islands  Is  doomed  to  failure*    Imagine. trying  to 
design  a  motorbll^e  by  starting  with  the  .design  of  an  I8*whe'el  tractor  trailer*. 
The  Islands  are  not  and  ^111  riot  lUcely  ever  be  small  Intelsat  terminals  and 
It  Is  unrealistic  to  thinly  that  a  mini- Intelsat  ^y^tem  will  be  designed  for  the 
Islands  unless  gold  or  oil  Is  discovered*  or  the  Ol3nQplc  games  are  held  there* 

But*  If  one  thinks  of  th^  Islands  as  slow  moving  Marine' terminals — 
very  slow  movlng-*th^n  the/posslblllty  f or  communications  service  can  be -ea^c 
vlsloned*    Not  today*  but  w<ty^  today's  technology. 

The  Pacific  Islands  are  "Maritime'*  (Webster;  1-  Bordering  on\  or  situated 
near  the  ocean*,  2.    Connected  with  the  sea  In  respect  to  navigation  or  com- 
merce) and  therefore  a  Maritime  Satellite  ought  to  serve  the  Islands  as  w^ll. 

The  requirements  for  a  Maijltlme  Satellite  are  that  It  serve  a  large  num- 
ber of  potential  users*  spread ^over  a  large  area»  with  voice  bandwidth  capabil- 
ity* on  a  low  duty  cycle  demand  access  basis*    These  requirements  are-,  ln*fact*- 
b^lng  met  today  by  the  Marisat*  ^  ^ 

Another  requirement  for  a  Marltltim  Satellite  Is  that--lJC,  provides  this 
service  to  users  with  very  austere  terminals.    Austere  means  small*  sl,mplef 
low  power  consumption  and,  above  all*  cheapk,.    This  requlreigent  Is  not  being 
met  foday—Ma^lsat  terminals  ^re  expensive,,         '  " 

The  solution  Is  In  current  technology,    NASA  Is  presently!  sponsoring  the 
development  of  the  Adaptive  liulCibeam  Phased  Array  (AMPA) ,    AMPA  'technology 
Increases  the  capability  of  ihe  satellite  portion  of  a  communications  satellite 
S3^stem\  thereby  allowing  It  to  work  with  cheaper  ground  terminals*  AMPA 
achieves  this  capability  by  replacing  the  singly  low  gain  earth  coveT;ag^  beam, 
of  Marisat  with  a  number  of  rapidly  repolntable  beams  of  higher  gain  (Figr    ^  , 
ure  U*    Since  the  total  galr\  (at,  the  satellite  plus  that  of  the  ground  ter-* 
mlnal)  Is  flxedf  more  gain  at  the  satellite  means  less'  gain  M  required  at  the 
ground  terminal.    In  fac^t^  pointing -of  the 'ground  terminal  aiitenns  can, be 
eliminated  altogether  which  nieans  the  antenna*  can  be  just  a  little  rod*  The 
result  Is  4  much  cheaper  terminal  than  the  current  steered  parabolic  reflec-^ 
tors  of  Marisat  tenplnals,  ^  *  ■      "       -  -  ^ 

Another  feature  of  the  AMPA  -technology  Is  that  It  can  carry  on  multiple 
conversations  on  the  same  freoitencv  channel/ at.  the  sa^e  time.     That  Is,  It 
listen  In  one  direction  and  null  In  a  seconp  direction*    Simultaneously*  it 
c>n  listen  In  the  second  direction  and  nqll  In  the  first  dlrecr:ton^  "   (For  de- 
tails about  the  AMPA  technoloev*  see  refe^rences  1  and  2)*    The  result  is^  that 
-one  or  a  few  channels  can  serve  many' thin  route  users,  ^ 
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If  the  frequency-  c(iannels  allocated  for  maritime  communications  are  ;C0^n- 
served  by  reuslng^them  tsiklTng  advantage  of  the  AMPA  technology then  the  ^cur- 
rent allocations  will  be  ample  to  provide  service  to  both /moving  (ships)  and 
stationary  (Islands)  us^rs-  .     /    ^  ' 

ThuSj  if  the 'future  Maritime  Satellites  incorporate  tlie  AMPA  technology? 
there  will  be:  '  '  ,  ^  . 

m       A  satellite  over  the  Pacific  that  serves  austere  terminals  / 


m   ^    An  existing  frequency  allocation. .that  can  handle  many 
simultaneous  voice  ^bandwidth  users 

^  m       A  ce^trdl  operator  system'  {Figure  2)  to  ro^ute  calls  and 
handle,  billing  functions  ^ 


'  Users  that  are  \lisjolnt  In  space  have^  separate .beams  pointed  at  them  while 
they  are  Interconnected*     The  beams  are  slev&d  (electronically)  to  different 
sets  of  users  on  a  d^itiand  access  basis.    The  number  of  beama  Is  directly  pro-  ^ 
portlonal  to  the  ^amount  of  beamfortalng  hardware*'  It  Is  possible  to  have  the 
beamformlng  hardware  In  the  Maritime  Satellite  or  at  the  central  operator  posl- 
tlQn.     The  fatter  allows  for  a  larger  number  of  slmult^^neous  beams  since  the 
added  hardware  Is  on  the  ground,  -  ,  - 

In  either 'case  tshe  Identity  of  an  island  user  ileflnes  a  unique  direction 
^s  seen  from  the  Maritime  Satellite*    This  dlreCtlon-of-arrlval  Information  Is 
used  to  generate  a  reception  beam  that  Illuminates  the  Island  user  and  nulls 
all  Other  energy  ln  j;hat  frequency  channel/  On  transmission*  the  known  loca-  ' 
tlODS  of  all  simultaneous  users  of  a*- givet^  transmission  frequency  are  entered 
into  the  BeamfonnJtng  comp^uter  at  the  central  operator  facility.    The  computer 
then  generates  the  necessary  phased  array  weights  that  route  the  connnunica'tions 
beams  to  their  intended  listeners  while  simultaneously  not  transmitting  it  to 
other  cochannel  users* 

The  total  power  of  thB  Mar'itime\Satellitfe  is  shared  equaljy  amongst  all 
its  simultaneous  user^s  although  sharing  on  the  basis  of  receiver  need  can  be 
readily  implementeii  at  the  control  operator  facility**  ^ 
\  J* 

*    *   W^y  shoulc)  thlf  AMPA  technology  be  incorporated  into  future  Maritime  ' 
Satellites?    Why  hasn't  it  been  incorporated  herfetgrfore? 

■  1       .  ■    ^  ' 

To  answer  the  Second  question  first—commercial  ventures  are*  by  the 
nature  of  the  risk  involved*  hesitant  to  enter  into  technological  development. 
They  will  rely  ^n^AMPA  technology  when  it  has  heen  proven*    The  risk  role 
mus|;^.be:  assijmed  by  NASA — which  thay  are  currently,  playing*  albeit  slowly.  ^ 
^  ^  ^  **i  ' 

.As  to  the  fir^t  question,  the  AMPA  technology  will  be  incorporated  once 
it  is  proven — not  to  satisfy  the  Pacific  islands  market*  (ve  have  already  con* 
eluded  that  the  market  is  small)  but  rather  to  spread  thfe  availability  of 
maritime  ^communications  from  the  current  few  hiJndred  large  ships  to  the  thoa- 
sands  of  ai^t^ll  ships  *t hat  ply  the. Pacific*    To  the  extent  that  islands  can.ap  — 
pejpr  like  small  ships  (with  similar  budgets  for  c6mmunications>  they  will 
benefit  from  this  natural  market  conglomeration*  ,  ' 

What  does  this  mean  in  terms  of  service? 

At  Its  simplest^  ^nyth^ng  one  o^n  fit  into  a  voice  channel  bandwidth  can 
(theoretically)  be  provided*  '  . 

•  One-way  and  two-way  voice  communica-tipns* 

•  ^Educational  voic^  broadcast  (providefl  there  is  someone 

to  generate  the  material^  identify  the  simultaneous  re* 
ceivers  and,  most  importantly,  pay  for  the  channel  time). 


( 


ecure  data  can  be  sent  IC  sonieon^  is  willing  to  pay  for 
hi  encrypting  and  <iecryptirlg  modems-    This  could  cover 
financial  tranBactionB*  air  traffic  scheduling*  even 
goBSip — but  it  will  cost  more  than  just  plain  "^all^.  How- 
ever, one  of  ^JChe  ^by-products  of  AMPA  technology  Is  that  > 
communications  are  limited  to  relatively  narrow  If^aniB  ^ 
which  may  cover  a  single  island  group*    DlBteners  in  other^  ^ 
island  g^ups  wl^l  bd  denied  ^access  and  in  fac^  may  well 
be  receiving  different  data  intend^ed  for  their  island  group 
on  the  same 'frequency  chsnnel  at  ?he  same  time,   .  ^ 

^      /Emergency  functions  can  preempt  channel  uBe  because  the 
central  operator  will  operate  in, accordance  with  prear-  > 
ranged  priorities, 

•  Computers  can  be  accessed  provided:*  (1)  they  ar,e  directly 
(or  indirectly  via  raultisatellites  hops)  in  view  of  the 

*  Maritime  Satellite/ (2)  they  have  a  terminal »  (3)  there 
^  exists  a  protocol  for  access*  and  (4)  the  wherewithal 

exists  to  pay 'for  the  channel  time.    Performance  should 
.  be  indistinguishable  from  remote  computer  terminal  sys-  , 
tems  currently  tied  together  by  phone  lines, 

•  Facsimile,^  which  currently  goes  ovejp  commercial  phone  lines^ 
*     wotiXd  be  accomodated.    All  that  is  needed  is  compatible  , 

terminals  at  either  end,    Hence^  electronic  mail,  can  follow, 

^  But  you  can't  get  Love  Lucy"  or  the  Mnter  Olympics,  Austere  termi 
nals  are  limited  to  austere  throughput  and  for  the  foreseeable  future  satel 
lites  capable  enough  to  pass  wideband  communicationg"  between  austere  termi- 
nals appear  ver^t?  uplikely*  * 

What  can  and  should  be  done  to  .facilitate  the  emergence  of  a- Maritime 
Satellite  that  will  be  capable  of  providing  servi^  to  Pacific  island  users 


NASA  needs  to' he-*jencouraged  to  step  up  the  pace  of  the  de- 
velopment of  AMPA  technology  and  to  provide  a  test  bed  for 
orbital  proof  of  techaology  to  permit  the  private* sector 
to  proceed  with  acfcetitable  commercial  risk,  * 

Inquiry  needs  to  be  made  with  the  FCC  to  assure  that  very- 
slow  ^moving  ships  (islands)  can  use  the  maritime  communi- 
cations frequency  allocations  and  if  not,  .get  them  to  change 
their  rules, 

C  "  . 

Comsat,  the  U,S.  Representative  to  the  International  Maritime 
Organization  and  part  owner  of  future  maritime! communications 
satellites.,  needs  to  Be  encouraged  to  service  this  new  class 
of  customer  and  to  give^  serious  consideration^to  AMPA  tech--  , 
nology  in  future  Maritime  Satellites*  < 


.  3F-16 


REFERENCES 

1.  F*  Slelman*  '^Adaptive  Mulclbeam  Phased  Array  (AMPA) — A  Quantum  Stef) 
In  Sacellice  CoramuniTcaclons  Systems  Xosc  Reduction  and  Spectrum^  Effl- ^  ^ 
clency/'  AF*  Munich^  Gertoany^  September  1979* 

2.  P*       Slelujan»  L*  Schwartz*  and  T*  T*  Nojl,  "Multiple  BeaAi  Conmiunl eating 
Satellites  wlc'h  Remoce  Beam  Steering  and  Beam  Shaping/* 


\ 


r 


PRESENT  STATUS  OF  JAPANESE  "CS**  PROGRAM 


*** 


Katsuhiko  KQSAKa!  Akio  ISO**and  Masayoshi  WAKAO*** 

Kashima  Branch,  Radio  Research  Laboratories,  MOPT  j 
Kashima-gun,  Ibaragi  314,  Japan  .  ^ 

Yokosiiktf  ElectricaKCpninunacation  Laboratory,  NTT  ' 

Yokosuka-shi,  Konag^wa  238-03,  Japan 
National  Space  Development  Agency  of  Japan 

Hamaiaatsu-cljl^o,  Minato-K®,  Tokyo  105,  Japan  ^ 

^ 

Abstract 

The  Japanese  Medium-Capacity  Communication  Satellfte  for  Experimental  Purpose 
[CS]  has  been  developed  to  promote  Japanese  domestic  satellite  communications 
using  C-band  and^K-band  radio  .waves  and  was  launched  successfully  in  December 
1977  and  placed  at  13S  deg.  east  longitude  in  a  geostationary  orbit-.  The  various 
experiments  are  being  conducted  using  the  CS. 

This  paper  will  present  some  experiment  results  of  the  CS  progra'm, 

1  >  Introduction  ^  ' 

'   ^  ,^ 

The  CS  has  been  developed  to  promote  Japanese  domestic  satellite  communis' 
cations  such  as  telephone,  color  TV  transmission  and  so  on,  using  C-band  and.  ^* 
K-band^radio^ waves.     The  CS  program  was  originated  by, Ministry  of  Posts  and 
Telecommunicatipns. [MOFT} ' in  cooperation  with  Nippon  Telegraph  and  Telephone 
Public Xotporation  [NTT],  and  the'CS  was  /l^veloped  in  charge  of  National  Sgace 
Development  Agency  of  Japan  [NASDA]  since  1973,      -    *       ,     ■  * 

Th^  bs  is' ^  spifi-stabilized  spacecraft  weighing  about  340kg  on  orbit  and 
is  boarding  two  C-band  ^nd  six  K-band  txanspondjers,  together  wi'th  a  unique 
communication  antenna,^    The  design  "life  of  the  C&  is  approximately  three,  years,^ 


The  CS  was.  launched  .by  a,D,elta  2914  launch  vehicle  from  the  Eastern  Test 
,  Range  of  NA3A  on  Dec,  14,  1977- under-a  contracjJfc^tween  NASA  and  NASDA, 
NASDA  took  over  thfrj  satellite^af^er  it>^as  injected  into  transfer  orbit,  and 
put  tt  into  a  geostationary  sateil'ite  orbit  on  Dec*  24.  ^  , 


Now,  the  various  experiments  usi^g  the^  CS  afe  being^^iphducted  by  theN^dio 
Research  Htaboratories  [RRt]  of  MOPT  in- cooperation  with*NTT,  and  station  keep- 
ing*and  house  keeping  are  being  conducted  by  NASDA,     Valuable  technical  and 
operational  data 'necessary  for  establishing  operational  domestic  satellite 
communication  system  are  being  acquired* 

J  ^    '     i.  Outline  of  CS  Program 

The  experiment  items  of  the  CS  pi^tg^m  are  cUssif^ed  as^foUows,  i'^  ^  ^ 


Measurements  of  on-board  mission  equipments  chiaracj^eristics 

^Experiments  on  signal  transmissions  through  satellitje  conmunication  system 
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*  Measurements  and-evaluations  of  radio  wave  propagation  cnanjcteristics 

*  Experiments  on  satellite  conmunication  system  operation 

*  Experiments  on  satellite' operat ion  ai^d  control 


Major  characteristics  and  spacecraft  configuration  of  the  CS  are  shown  in'Table 
1  and  Fig/l  respectively^    The  comiounicatibn  subsystem  consists  of  K-band  and 
C-band  transponders  and  a  communication  antenna.    The  block  diagram  of  communi- 
cation'subsystem  is  shpwn  in  Fig-2<    The  co'hmunication  antenna  is  a  high-gain 
shdped-li^am  mechanically  despun  antenna*    l^-b'^and  is  used  foi^,  cononunicat  ions  in 
<the  Japanese  main  islands,  and  C*band  is  used  for  ^onwunications  in  the  Japanese 
main  anjl  remote  islands  .including  Okinawa  and  Ogasawara.    The  antenna  patterns 
afre  shown  in  Fig<3.  ^  '  ^  . 

The  general  configuration  of  the  CS  experiment  system  is^shdwn^ 
There  are  Main  Fixed  Earth  Station  [MFES]  which  has  K-band  and  C-baM-^^^mnun i- 
cations  and  C"-band  TT^C  facilities,  and  three  Fixed  Earth  Stationvf^ES] ,  One 
of  FESs  has  coffparable  functions 'to  that  MFES  and  other*two  are  used  on*ly  in 
-K-band  communications.    Other  stations'are  a  C-^band  Transportable  Harth 
Stati-on  [TES]  installed  in  a  remote  island,  and  two  vehicJe  mailnted  type  small 
Transportable  Earth  Stations  [STES] , ^where  one  is  for  K-band  and  other  for  C-band. 
Beside  abov^  Nations, 'several  small  terminals  are  ^^Xfipared  fot  measurements  of 
quasi-millimpter  wave 'field  sjtrength  or  small  traf^flc  communications, 

*  '  ^ 

^  ,    '  3.  Results  of  Experiments' 

3*1    Mission  Equipments  Characteristics 

Transponder  Characteristic^^  ^     The  periodic  checkup  for  the  mission  equipments 
on-  board  the  satellHe  is  performed  every  six  months.    The  measuring  methods  are 
based^on  the  pre-launch  test  procedures  and  the  items  include  e'nvlopo  transfer 
characteristics,  frequency  amplitude  response,  group  delay, 'translation  frequency, 
spurious  response  and  antei^na  patterns  by  changing  its  offset  angle  from  the  east 
to  the  west.    Fig*  5  shows  an  example  of  the.  cheQkup  data  j^nd  shpws  envelope 
transfer  characteristic^  Of 'the  G2  channel* which  has  command-controlled  step 
attenuators.    As  compared  with  the  results  of  the^past  checkup  data,  no  remarkable 
changes  have  been  found,-  Some  of  the  items  and  test  procedure^  in  the  periodic, 
checkup  were  found  to,  be  unrui^ble  for  cpmrnftnication  link  analyses,  and  we  per- 
ft?rmed  several  additional  and  improved  Ineasuments  on  experimental  bases*.  There 
are  measurement  of  noise  figures  (NF),  instantaneous  envelope  tran^sfer  eharacter- 
istecs  of  a  transponder  frith  an  AGC  circuits,  AM/PM  conversion  factors,,  ^freqVien- 
cy  anplitude  responses  in  nonlinear  or  in  AGC- region  and  so  on.  ^frequency  , 
amplitude  responses  are  usually  measured  by  using  a  sweep  signal  generator.  / 
However,  this  method  is'  not  suitable  for  a  transponder  which  has  an  AGC  circuit 
nonlinearity     in  the  TWT  amplifier*    We  developed  an  unbalanced  two-tone  method 
and  derived  the  reasonable,  response.    The  value  of  noise,  figures  is  important  ' 
for  link  designs  and  we  obtained  t|j;ese  &rm  measuring  uplink  and  downlink  c/n 
ratios,  AM/PH  conversion  and'compression  factors  for  transponsers  of  the  on- 
orbit  satellite*    The  curved  line  in  Fig, 6  shows  an  apparent  naise  figure^and 
it  shows  the  noise  compression  effect  j^f  the  TWT  clearly^  Taking  AM/PM  conversion 
and  compression  factors  into  consic^ration,  w^  can  derive  \he  reasonable  noise 
figure  drawn  by  a  straight  dotted  line*  /  Nonlinear  characteristics  are  mainly 
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caused  by  ttTc  TUT  in      transponder.    We  need  to  know  tfic  cnvclopa  transfer  function 
to  represent  the  non 1 inearity •    Using  the  Chehyshev  transform,  we  derived  the 
transfer  function  and  derived  nonlinc^rity  characteristics  for  the  TWT  of  the 
transponder  with  AGC,  ^  .    -  '  .  / 


Antenna  Patterns       The  azimutjj  patterns  are  usual  ly  me^jsurod^  iis  a  periodic  check- 
up every  six  months.    Further,  i^hen  the  spin  axis  i*ncl  ines  toward  the  earth,' 
the  beam  direction^fc|fc^  from*  the  north  to  the'^sptJ^h  with       hours  period* 
Utilizing  this  fac^^^^^angihg  the  antenna  off-set  angle  froni  the  east  to  the 

nwesc,  we  obtained  an^^fPgain  contours,    Ti^f?  shows  the  Rain  contour  of  the  K- 
band  beacon  signal,    ^|Plarly  ,^ere  measured  p:ittems  of  C-band  TTSC  channel,  up 

-and  downlinks  communication  channels^  XPO  and  z POL  of  If-band  beacon  signal^  and 
width  of  spin  modulation,  "  • 


3,2    Signal  Tralismission  through  Satellite  Communication  System 

R^l  and  NTT  are  conducting  various  communication  experiments.    For  ba^ic  ^ 
communication  experiments  which  are  main ly  ^atel 1 ite  loop-back    tests,  signal 
transmission  tests  or^FM;  CPSK  and  DPSK  are  beinR  conducted, 

FM  Signal  Transmission  Experiments       FigiS  shows  results  of  1872  ch  noise  loading 
test  in  a  K-band  link  uhere  the  inpu<  back-off  of  the  transponder  ij>  3.8  ,dB,  As 
shown  m  the  f  igute,  S/N  ratio  at  the  top  chan;iel  is  less  than  50  dB  for  the  r 
INTELSAT  standard  loading  level  and  the  S/N  ratio  becomes  greater  thaft  SO  dB  when, 
the  loading  level  .is  increased.    However,  rainfall  margin  is  very  small  in  this  ^ 
case.    Therefore,  972  ch  of  multiplexed  telephony  tt^nnsmission  is  considered  to  be 
rea^onabi^  in  a  K-band^Hnk,    The  .transponder  nbnlinearity  degraded  S/N^ratip  of 
FM'demodlilated  signal  by  aT)out  1  dB  due  to'AM/PM  conversion.    The  spin  modulation  ' 
did  not  affect  average  S/N  ratio  above  the'  threshold  C/N  ratio  but  it  degraded  the 
threshold  C/N  ratio;  about  1  dB  for     dB'p^^I^-^^O'P^^^  spin  modulation.    As  ftfr 
TV' signal  transmission^  it  was  possibie  to  obtain  good  picture  quality  of  which 
weighted  S/N  ratio  was  more  than*70  dB  utilizing  the^  wide  band,  characteristics  of 
the  transponder,         ,        *    •   ,         ^  . 

PSK  Signal  Trarfsm^ssion  Experiments       Generally,  PSK  signal  tran^ission  qualify 
is  evaluated  by  bit  error  rate(BER)  performance  versus  C/N  C£b/No)  ratio.  However, 
effects  of^  transponder  nonlineari^y  appear  strikingly  as  a  noi<;e  suppression 
effect  in  C/N  ratio  measurement.    Therefore*  8IR  performances  differ  d^pendang  on 
methods  of  varying  C/N  ratio  as  ^howh  in  Fig,0,     In  the  figure,  curve  C  was  obtain- 
ed  by  adding  noise  at  the*  transmitting  side  of  the  earth  station  and  curve  A  ^at  the 
receiving  side.    Further,  curve  B;was  obtained  by  varying  transmitting  power, 
Sance  Eb/N^  is  more  thap  20  dB  in  both  C^^d  K-band  links, ^  it  is  considered  thai 
curve  B  is  not  affected  much  in  ^ib^^o  tneasurement  by  the  transponder  non  linearit/. 
The  non  1  irte^r ity  itself  did^not  affect  signal  qual^y  so  much*  But  it  is  pow  '  " 
under  the.  precise  investigation,  , Average  BER  performances  were  worsened  by  about 
1  dB  at  iO''*of  BER  in  K-band  Jinks  depending  on  the  amount  of  spin  modulation, 
IjJi.lO  shows  the  effect  ftf  the  spin  ^mcduliit \on^    In  the  fif^nre,  the  i  ni^tfintaneouf^ 
BBR,wa?  obtained  from  measurin^BER  of  shoiigCite  rval  compar^.d  with  the  "spin 
period.  ^As  for  effects  of  rairual  1 ,,  we  good  corrclat  ion^^between  rain-  , 

fall  attenuation  and  signal  quality*  and  c^pSJuded  6S  Mbps  psk  signal  trans-*  '  ' 
mission  are  possible  to  have  suff iciedlt  rainf^l  1  margin  in  K-band  links, 
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5>5    Radio  Wave  Propagation  Characteristics 

RRL  and  NTT  are  collecting  varipus  kinds  of  propagation  data  v^hich  will  be 
extensively  usable  for^aluation  of  K^band-cotnmunication's.    These  propagation 
dat^  are  obtained  at  several  places  where  the  earth  stations  are  located.  ^ 
For  example^  Fig^U  shows  a  cumulative 'distribution  of  rainfall  attenuation 
given  to  the  19.45  Gtfz  beaCori  signal  received  afYokosuka  station  and  at  Sugit% 
station.    The  rainfall  attenuation  in  an  uplink  can  be  obtained  from  the  telemetry 
data  of  the  satellite  input  power.    Fig,12  shows  the  rel^^tioh  of  upland  downlink 
rainfal^  a*ttenuation  ^  and  it  shows  the  attenuation  in  ah  uplink  is  about  2,1  ^imes 
in  dB  as  that  in  a  downkink.     In  C-band  links,  scintillations  due  tO  the  iono- 
spheric irregularity  occur  sometimes    ^d  we  observed  7  dB  receiving  power 
variation  in  the  maximum  up  to  the  present.    Further,  for  another  ionospheric 
effects^  , variation  of  relative  propagation  delay  between  C  and  K-band  satellite' 
links  weiB  measured  and  the  maximum  observed  delay  change- was  about  6  nsec.  during 
about  iten  days  experimental  period.  ,  * 

5,4    Sat^ellite  Coininunicat ion  System  Operation 

We  have  been  conducting  coiimnicnation  system  operation  experiments  using  pairs 
of  earth  stations  ctmsidering  the  configuration  of  operational  communications. 
V 

TDMA  Experiments       The  K-band  TDMA  system  (TDMA-60W)  is  designed  for  telephone 
signal  tran'smi ssion  ■  (960ch  one-w^y)  ajnong  cities  in  the  main  ^island,  of  which 
antenna  for  the  system  is  considered  to  be  equipped  on  a  roof. of  a  telephone 
office  building.     Fig,13  shows  the  average  BEPf  performance  fneasured  at  a  K544  Mbps 
PCM  singal  stage.    The,  degradation  from  the  IF  termination  is  0,S  dB  in  C/N  and 
is  mainly  due  to  the  spin  modulation.    The  C-band  TDMft  system  (TDMA-IOOM)  is 
desi^gned'for  telephone  and  TV  signal  transmission  between  the  main  and  some  remote 
islands.     It  has  the  simultaneous  transmission  capacity  of  3S4  one-way  telephone 
channels  and  tVo  32  Mbps  color  TV  channels.    The  both  TQMA  systems  have  good 
transmission  qualities  and  vai^ious  data  are  being  collected  to  ap|x)y  operational 
systems.*   Besides  these  TDMA  systems,  another  TDMA  convnunication  experiment  is 
being  conducted  and  it  has  a  function  of  site-diversity  switching^  of  which 
experiment  will  be  conducted  in  the  end  of  1979. 

Small  Transportable  Earth  Station  Experimeffts       We  have  two  kinds  of  FDM-FM  ^ 
systems  by  using  small  transportable  earth  >tations(STES) .    The  STES  can  be        .  ^ 
transported  to  any  place  by  a  truck  or  d 'helibopter.    These  sy^jtems?  are  designed 
for  emeigency  relief  or  temporary  communication  purp(>^s.    As  for  the  trans-  * 
mission  capacity,  th^  K-band  SJES  has,  132  channels  with  a  2,7  m  antenna,  of  which 
feature  has  a -function    of  automatic  transmitting  powei\  control  (TPt)  at  the 
fixed  station  (FES)  for  counteiTneasjare  against  rainfall  attenuation.    By  using 
this  function,  the  degradation  of  the  signal  quality  was  le^ss  than  that  of  the 
system  without  the  TPC  as  shown  in  Fig,  14    As  for  the  'transmission  capacity, 
the  C-band  STES  has  60  channels  with  3  m  antenna.    JC/Nq  characteristics  in  both- 
way'transmission 'are  shown  in  Fig,15.    Communication  links  are  operated  at  the  * 
intersection  (ioifit  of  the  twct  curves!" 

SCPC  Experiment       The  K-band  PSK-SCPC  system  is  designed  for  small  capacity 
transmission  of  telephone  and  datia  signals.    From  the  results  of  both-way 
experiments,  the  link  magins  for  rainfall  attenuation  were  more  than  10  dB 
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to  obtain  required  signal  quajlitf  in  both  directions  between  ^he  SCPC  station 

and  the  main  statioi^.    The  antenna  diameter  of  the  SCPC  station  is  2  m  and  further/ 

we  are  pldnning  to  use  a  smaller  antenna  of  which  diameter  is  l.m* 

5^5    Satellite  Operation  and  Control    ,    .  ■ 

The  operation  and  control  of  the  CS  spacecraft  have  been  performed  by  NASDA 
CS  Operation  and  Control  Systefli*    The  system  i'S  composed  of  Okinawa  and  Katsuura 
Tracking  and  Control  Station  which  are  linked  ^XUTsubkuba  Space  Center.    The  station 
keeping  and  housekeeping  of  the  spacecraft  are  regularly. being  performed  by 
NASDA.    The^orbital  position  and  attitude  of  the  CS  have  been  kept  within  an 
accuracy  of  +^0.t  degrees,  and  the  beam  pointing  of  despun  antenna  for  communi- 
cation has  also  been  kept  iwthin  ^,0*3  degrees.    The  Attitude  control  is  executed 
every  week,  and  east -west  and  north-south  orbital  control  are  executed  every 
about  3  weeks  airft  10  weeks  respectively.    Through  about  two  years  period  which 
Include  four  eclf^e  seasons^the  CS  ha^  been  smoothly  operated  and  confirmed, 
satisfactorily  for  911  functions  and  performances.^ 

In  addition  ^to  the  regular  operation  of  the  spacecraft,  the  various  experiments 
of  satellite  operation  and  control  are,be,ing  conducted  by  RRL  and  NTT.  Usually, 
the  range  is  measured  through  the  TTfiC  channel.    The  accuracy  of  position  determi- 
nation is  from  1  to  2  km  vath  24  hours  ranging  and  angle  data.    We  a]/so  conduct 
the  ranging  through  a  conminication  channel,  resulting  in  the  same  accuracy. 
Those  are  ranging  by  the  TEWA  system  and  the  two-hop  ranging  using  the  SCPC 
station  which  re-transmits  the  received  ranging  signals*    As  well  known,  the 
precise  or^it  determination  needs  two  or  three'  stat  ion's  range  4at  a.  .However*, 
by  the  two-hop  ranging,  we  can  obtain  two  stati6n's ranging  data  essentially  and 
do  not  need  angle  data  of  the  earth  stations*    For  another  orbit  determination 
method,  we  can  use  only  the  angle  data  because  the  K-t^nd  antenna  beam  Qf  the 
earth  station  is  very  sharp  and  the  determination  accuracy  Is  from  3  to  5  km  by 
48  hours  observation* 

yhe  range  prediction  accuracy  is  within  50  m  for  two  weeks  with  both  48  hours  , 

ranging  datk  and  estimated  solar  radiation  pressure*    Furth^r^  the  accuracy  of 

attitude  prediction  is  within  0*01  degtees  for  10  ddys,  whiclws  in  the  same  order 

as  the  attitude  deteinrination  accjuracy.     '  * 

4    Coitcl unions  ^    ,  . 

The  various  experiments  are  now  being  smoothly  conducted.    Besides  of  the 
experimentis  descrived  above,  we  are  planning  to  conduct  some  other  experiments* 
such  as  SSRA(Spread  Spectrin  Random  Access),  FM-SCPC(FM-Single  Channel  Per  Carrier)^ 
MCPC(Multiple  Channels  Per  Carrier),  a  computer  network  via  the  CS,  high  speed 
facsimile  transmission,  data  transmission^ ^TV  conference  system  and  so  on. 

Furthermore,  several  organizations  other  than  RRL  and  NTT  take  part  in  the  ^ 
experiments  for  cultivatirrg  their  communication  meams  via  satellite  under  the 
technical  supports  of  RRL  and  NTT.  *  -*0t  ^ 

The  results  of  the  CS's  development  and"  experiments  sho\^  th^t  the  CS  system  is 
satisfactorily  applicable  for  operational  use.    Responding  to  the  proposal  of 
MOPT,  the  Space  Activities  Conmission  had  decided, in- 1978  that  the  operational 


communication  satellites',  C5-2  and  its  spare^spacecraft^  shoul  be  launched 
in  1983  from  Tanegashina  Space  Center  hy  Japanese  N-II  rockets.    The  results 
of  development!^ and  experiments  in  the  C5  program  Will  be  fully  reflected  on - 
the  CS-2  program* 

\ 
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,Tabie'K  mJDR  CHARACTERISTICS  OF  CS# 


Physical  Configuration  and  Dimensions^    Cylii^derLCdil  spacecraft 


Weighs  ' 

Cotnmunication  Subsystem 

Transponder 

Frequency  of  Operationfnom) 
Number  of  Channels 
Channel  Bandwidth  (3d8) 
Output  Power/Channct 
Input  Noise  Figure 
Beacon  Output  Power 

Antenna 

Hinimum  JGain  over  the  Area 
Po  la  mat  ion 
TTiSC  Subsystem 

Antenna 

TTGC  Lquipment 


niameter^  218  cm.  Height:^  348  cm 
\    At  Launch:-  670  kgj 

On  Geosynchronous  orbit:  340  kg% 


K-band  30/20GH1 

mmi, 

34  .QdBm 

l3dB 

14.adBm 

K-band  33dB 

circular 


C-band  6/4GHI 
2 

20CH^z 
34.SdBm 
9dB 
14. 


C-band 


■r 

2SdB  ■  ^ 
c  ircular 


S-band  omni -directional  antenna  * 
S-band{Unified  S-bwd) 

C-band/S-bond  converter^  telemetry  encoder  and  coimand 
decoder 
Electrical  Power  Source 
-  Solar  Array  Power      Beginning  of  ^ife{S/Solstice):  462w 
End  of  LifefS/Solstics);  422w 
Attitude  Control  Subsystem  Spin  stabi 1 iiation       90  rpm  spin  rate 


CoiKounications  Antenna  Pointing 
Accuracy 

Theiual  Control  Subsystem 
Secondary  Propulsion  Subsytero 
Life 
Orbit 

Station  Keeping 


Smaller  than  ^0.3* 
Passive  type 
Hydraiine  reaction  / 
3  years 

Geosynchronous,  13S*E  Longitude 
Latitude^  ^O^l* 
Longitude  'O-l* 


MUiTlCHANNEl 
K&C  BAND  PASS 
ASSY 


OESPUN  ANTENNA  REFLECTOR 


fm  THlHmi  SHIELD 


MECHANICAL 
0ESP1N  ASSEMBLY 

COMMUNICATION^ 
ANO  OTHER 
ELECTRONICS 
EOUIPMEKT 
PLATFORM 


TT&C  AHTEHNA 


SOLAR  AARAY 

MONOCOOUE 
STRUCTURE 


(3490  MM) 


(Z2tB.4MM) 


AFT 

THERMAL 
SKlELO 


SEPARATION  PLANE 


'  Fig.  1      INBOARD  PROFILEjOF  CS 
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Hg?l2     BLOCK  DIAGRAM  OF  C0W4JN1CATI0N  SUBSYSTEM 
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Til?  otf"     1**     i^r  ^  ^ 

Fig.  3     ANTENKA  PA  TERNS  OF  CS 
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(NTT,lWOHA»iU>, 

/ 


BAND  SMALL  THA^P0A1ia£  EA'n>« 
STATION  <NTT| 


K  QAM)  SMALL 
TRANSPORTABLE 
EA«TH  STATION 

COMTROL  STATIOM  eARTH.STATION  fWEO  EARTH  STATlOHS 

(NASDA)  tf*^  «  KASjllMA)  (  NJT  .YOKOSUKA) 

Fig.  4     MAIN  SYSTEM  OF  CS  EXPERIMENT  PROGRAM 
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^Fig.e      WISE  ICADING  CHARACTERISTICS 
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Fig. 9       EFFECT  OF  WNLINEARITY 
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Abstract  ^  ^ 

One  and  a  half  years  has  passed  since  the  launch  tff  the  Japanese 
^Medium-Scale  Broadcasting  Satellite  for  experimental  purpose  <BSE) .  Most 
of  the  programed  BSE  experiments  have  been  successfully  continued.  This 
paper  will  present  the  transponder  characteristics  and  the  fesults  of 
the  experiments  of  TV  signal  transmission  and  reception,  propagation  and 
house  keeping  on  the  BSE. 


It  Introduction 

The  Japanese  Medium'-Scale  Broadcatlng  Sa 
Purpose  (BSE)  was  successfully  launched  on  Ap 
Canaveral,  USA  and  placed  lato  dhe  predetetml 
position  of\110  degrees  east  ipngitude  on  Apr 
within  the  accuracy  of  +0,l-deg.  and  0,2  deg 
.antenna  beam  pointing  respectively.  The  BSE 
performed  for  three  years,  and  their  primary  p 
technical  evaluation  of  the  performance  of  12 
System, 


tellite  for  ExpeiAmental 
ril  8,  1978  from  Cape 
nsd  geostatlonaty  orbit 
1*  26,    The  BSE  Is  held 

in  the  orbit  position  and 
experiments  are  to  b&  ^ 
urpose  is  the  study  and  ] 

GHz  Satellite  Broadcasting 


Various  kinds  of  earth  terminals  for  the  BSE  experiments  are^placed 
throughout  Japan,  They  are  Main  Transmit  and  Receive  Station  (MTRS),  two 
types  of  Transportable  Transmit  and  Receive  Station  (TTRSs,  type  A  and' 
B),  thre^  types'of  Receive  Only  Station  (ROSs),  and  many  Simple  Receive 
Equipments. 

On  July  20*,  1978,  the  initial  performance  check  of  the  BSE  was 
finished  and  the  BSE  experiments  were  started.  Basic  transmission  charac- 
tetlsticd  of  FM  color  TV  signal  as  well  as  many  other  characteristics 
have  been  measured  In  both  radio  and  base  band  frequency  stages  in  the 
B^E  experimental  system/  The  performance  check  of  the  BSE  has  been  also 
carried  out  every  six  months  to  examine  the  .time  variation  of  the  chasac- 
-terlstlcs  of  the  mission  and  bud  subsystems*  Measured  characteristics 
are  generally  reasonable  In  the  comparison  with  expected  or  designed 
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ones*  In  this  paper  we  will  briefly  disccuss  some  topics  of  the  results 

of  the  BSE  experiments-  obtained*  for  abou^  one  and  balf  year^  after  tbe 

BSE  launch*^  -  - ^ '       .  ^  .        ,  ^ 

1.  System  des6rlpticfti  [lK[2;],[6l 

,  The  BSE  Is^  a  thrse-axlsf  stabilised  spacecraft  with  suixirlented 
solar  array  f^r*  high  power  generation  and  has  two  sets  of  14Gtt2/12Gtt2 
direct  frequency  conversion  transponders  with  lOQ^att  TWTs*  Fl|,l  shows^^      ^  ' 
the;functionj>^locIo  diagram  of  the  transponders  ,^The  channel  allocation 
for  the  BSE  Is  shown  ln'Flg«2v   A  shaped-beam  antenna  is  boarded  on  the' 
BSE  to  get  adequate  gain  over  the  Japanese  territory  Incl^dlng^utlylng 
remote  Islands  and  to  avoid  spilling  over  .neighbouring  courr(?fies,  Flg»3 
shows  the  radiation  pattern  of  the.  shaped-beam  antenna*  ^ 

As  shown  in.Fig*3,  various  kinds  of  earth  terminals  are  placed 
throughput  Japan  in  order  to  (softduQt  various- experiments  ^uch  as  statis- 
tical and  regional  analysis  for  rainfall  attenuation  and  receiving 
condltlon^of  TV  signals*    In  each  earth  terminal  of  the  BSp,  a  low  noise 
frequency  converter  is  used  as  a  receiver  front  end  ar^d  Its^  system  noise 
temperature  is  dbminally  600  K,  ,  Tliie  MTRS  is  the  key  station  In  the  BSE ' 
system  and  has  functions  of  transmission  and  reception  of  two  channel  FM 
color  TV  sign^lsl '  and  Tracking,  Telemetry  and  Command  (TT^iC)  operation 
in  K-band*  ,  . 

3*  Transmission  characteristics  of  transponder  [2] ,  [3],,  [4] , 

It  is  very  Important  to  know  the  transmission  characteristics  of 
the  transponders  because  they  will  affect  most  of  the  BSE  experiments* 
In  this  section,  some  Important  characteristlcs"^uch  as  signal  level  ^ 
dragraiQt  amplitude,  delay  and^nput-output  will  be  dl^ccuss^d* 

Signal  level  diagram  of  the  BSE  link 

The  diurnal  variation  of  this  received  signal  fetrengt^^  from  the  BSE 
'  Is  less  than  3  4$  at  the  MTRS  In  the  attitude  control  mode^by  a  mono-  ^ 
pulse  earth  sensor  combination^  The  magnitude  of  the  diurnal  variation  _/!\. 
Is  Treasonable,    considering  that  the  MTRS  is  located  In  ihe  area  where         |  y 
the  gain  variation  causiB4  by  the  fluctuation  of  the  beam  pointing  of  the^^^i/ 
GOcJloarded  antenna  Is  cons^derablely  greater  than  that  in  most  of  the 
Japatie.se  mainland.  The  short  time  variation  of  the  received  power  with 
the  period  of  about  100  seconds,  which  is  due  to  the  attitude  fluctuatlorA 
of  the^satelllte,  has  also  been  observed  and  Its  magnitude  is  less  tjhan 
±0.5,  dB,  ^  ' 

Table  1  shows  the  link  budget  between  the  BSE  and  the  MTRS  together 
with  those  of  an  ROS  In  a  remote  Isl^d  and  an  SRE  in  th^  mainland* 
Table  2  shows  mean  values  and  standard  deviations  ^(STD*  dev-s)  of 
transmitted  and  received  carrier  powets  measured  in  long^terms  at  the  * 
MTRS  and  the  BSE,  Those  powers  have  been  measured  at  the  about  same  time 
i 6f  days  to  avoid  the'effect  of  the  above  mentioned  diurnal  variation, 
!  but  ma^be  affected  by  the  short  time  v^triartlon  because  those  powers 


3F-29 


■789 


have  been-me^ured  at       arbitrary  point  Jn.a  period  of  the  vaxiatiotu 
Table  2_shojjs  that  the  iKeasured  powers  are  very  stable,  but  rj^ceived  . 
carrier  powers  at  the  B^E  and  the  MTRS  are  -lower  than  ttte  values  calcur 
lated  from  the  transmitted  powers  and  the  link  budget  shown  in  4able  1  . 
^y  ajikouats  of  about  1  and  2  d^  respectively.    It  is  thought:  t^h^se  ^ 
disagreements  would  be  due^'to'vthe' Inaccuracy  of  calibration  c^iarves  Vor 
telemetry  data^  pointing  erorr  and  gain  estimation  erorr  of  the  Qn- 
boarded  antanna,  'jj  -  ^ 

Amplitude  and  Delay  characteris^ipsi  ,  > 

The^plitude  and  delay  characteristics  ot  the  transpond^er  are 
approximately 'determined  by  those  of  the  distribution"  and  jioiiibination 
filters  which  are  placed  in  the  Input  multiplier  and  output  switch  \  * 
shown  in  Fig.l,    A$  the 'transponder  contfains  nolinear  devices  gf  TWTs 
and  level  control  electronics  (LCE)  which  braves  like^an  automatic  ^ 
level  conti:oller,  measured  amplitude  characteristics  by  means  of  a 
frequency  sweep  method  do  not  correctly  correspond'^hose  of 'linear        ^  ^ 
operation  part  of  the  transponder,  ^  z  ^    ^  * 

A  Vlonlinear  operation  of  amplifiers  makes  signal  quality  scarcely  1 
degraded  in  FM  color  TV  signal  transmission*    It  Is  thought- that  the  v 
nonlinear  devices  do  not  affect*  the  measurements  of  differential  gain 
(DG)  and  differential  phase  (DP)  characteristic^  of  the  transponder  and 
these  characteristics  are  good  nteasure  of  fidelity  ^n  FM  color  TV  signal 
transmission*^.  So  the  DG  and  DP  characteristics  have  been  measured  In 
parallel  with  the  amplitude  and  delay  characteristics.    *    \*  ^  / 

Fig*A  shoys  examples  of  the  measured  characteristics  of  the  D6^  DP, 
amplitude  and  delay  characteristics.    The  delay,  DG  and  jSP  characteristic^ 
,  agree  well  with  expected  ones  except  that  "there  exist  ripples  with*  the 
period  of  about  9  MHz,  of  which  magnitude  does  not  seem  to' a'ffect  the 
signal  quality  of  FM  color  TV,    There  is  no  possibility  of' the  accurence 
of  the  rippljss  with  the  period  of  9  MHz  in  the  satellite,  '  It  is  suggested 
that  the  ripples  occt^ed  at  the  system  in  the  UTRS  remain^  uncompensate4 
measured  cJiaraJteristics.    The^sma'll,  deviation  of'*the  m^asiired 

amplitude  characteristlcs^in'pasar  band  ijDutd  be-caused  by^he-gai-n —  '- 

dependence  on  frequency  at  the  saturation  iregion  of  100  watt  TWT-^  - 

The  first  and  second  order  slopes  of  the  delay  characteristic^  are 
compensated  at  every  TV  channel  by  the  delay  equalizer  of  the  MTRS  to- 
get  flat  delay  characteristics  in  overall  links,  ■        "  '  > 

Input-outPut  Characteristics     .  .  - 


\      The  LCE  is  used  to  keep  the  drive  power  to,  the  100  watt  TVT  at  a 
value  predetermined  by  command  operation  regardless  of  variatiron  of  the 
iqput  level  to  the  transponder.    The  drive  power  is  selected  at  the^ 
saturation^point  of  the  input-output  characteristics  for        100  watt 
TWt  to  obtain. the  highest  power  in  normal       TV  signal  tran^ission. 
Fig*5  shows  the  relation  between  the  drive ^power  -  to  the  100- watt  TWT  apd 
the  input  level  to  the  transponder.  '  * 


no 
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The  Input-output  chara<iterlstlcs  can  l)e  measured  ^^y^changlng  the 
drive  power  by'cons&and  operation  and  reading  the  drive  and  output  power? 
from,  telemet^  data*    Fig.  &  Is  an' example  of  the  Input-output  ch^ajc- 
terlstlcs'by  this  method.    As  I't-ls  difficult  to,kno,w  an  accurate 
saturation  point  In  th;Le  method^  the  saturation  points  have  been  measured 
by  .using.  lnter7mDdulat Ion  characteristics  between  two  tones  (one  Is 
largfe  and  the  other  Is  small)*  and  tlaie  vai;latlon  of '  the  saturation  ^ 
.points        been  scarcely  observed  so  far* 

Noise  characteristics        *  ^  ^ 

*, 

Fig*  7  shows  ^he  relation  betw'eeji  overall  carrier  to  noise  ratio  , 
(CNR)  In  25  MHz  band  width  and  EIRP  at  the  MTRS,  where  soIIt^  and  dotted  * 
lines  shqw  overall  CNR  calculated  from  up-  and  down-link  CHRs.  Up-llnk 
CNR  can  be  estimated  from  the  EIRP  of  the  MTRS  or  the  .received  power,  at/* 
the  transponder  obtained  from  telemetry  ctata,    I>own-*llnk  CNR  can  be 
cortectly  calculated  from  t4i*e  received  power  and  system  noise  temperature 
of  the  MTRS*    Fig*  7  shows  that  measured  overall  CNR  agrees  well'wlth 
that  calculated  from  the  EIRP  of  the  MTRS, 


In  the  signal  recepd|(>n  at  ai|  ROS  or  an  S^jih^inder  condition  that 
the  EIRP  of  the  MTRS  Is  nominal  le\cfil  (112  dBm)/thfe  difference  between 
the  up-*  and  down-^llnk  CNRs  Is  more  cban  10  dB/so  *the  ov&rall'  CNRs  ape 
nearly  equar  to  the  down-link  CNRs*  ,      ^      *  * 

Fig*  8  §hows  noise  figure  (NF)  of  the  transponder*    The  NF  is 
lndirectly„measured  from  the  overall  CNR  and  down-*llnk  CNR  measured  ^t 
the  MTRS*    It  is  judged  to  be  the  noise  suppression  effecj  caused  by  the 
nonllear  amplifications  of  the  low  level  TWT  (LLTWT)  and  100  watt  TWT  . 
shown  in  Fig**  ,1  respectively  that  the  NF  l^ecomes  low  according  as  the  ^ 
input  level  to  the -transponder  or  the' drive^'ijower  t6  the  100  watt  TWT 
become  ^reat*    -  .  ^    *  .     *  _ 

4/ Staridard^TV  sigijal  wansmls^lon  chrac;fe€r|stlcs  [2], [3], [4]  ' 

The  standard  parasieters  of  the  TV  signal  transmission  in  the  6SE^ 
program  ^re  shown  in  table  3*    The  band  width  of  25  MHz  is  ^  required  in 
iradio-f  requency-band  -iir  the  ^^parameters^Nfe^r^andard  "mpdulaTidh^^a^f^ 
which  will  be  adequat4'  to  the  27  MHz  band  tWidth  detennined  by  WARC-6S, 
have  also  been  examined. 

Examples  of  measured  transmission  cjiatracteristics  of  the  standard 
^TV  signal  are  shown  in  Table  4  where  the^measured  values  related  with 
ROSs  and*  SREs  show  mean  values  of - 9  systems  of  ROSs  and  20  systems  of 
SKEs  distributed  throughout  Japan*  The  results  of  these  measurements 
show  that  the  systems  for  t^e  65E  experiments^  as  a  whqle^  have  sufficient 
fOncttOns  to  conduct  satellite  'broadcaJEfclng  servijce  of  color  TV^  The 
transmission  characteristics'  shown  in  Table  4  are  almost' bounded  by 
'those  of  filters  in  video  and  intermediate  frequency  bands^  video  signal 
amplifiers  and  other  instrument^  in -the  *eVrth  terminals^  and  ^.e.  scarcely 
Influenced  by  tho^e  of  the  transponder. 

Weighted  signal  to  noise  ratio  (SNR)  of  the  video  signal  foi^  the 


standard  paramecer&  are  given  by 

■  SNR  =  CNR  +  32 .3    [dB]     ,    ,  ».  ' 

where  the  second  term  is  the  sum  of  FM  improvement  factor^  de-cmphasis 
factor  and  weighting  factfcr  for  de-emphasised  triangular  noise' 

5,  TV  signal  reception  and  propagation  experiments  t2),[4]^[5] 

r       -  3^  '  * 

TV  signal  reception  andats  stability 

Received  power  of  the  TV  signal  from  the  BSE  were  measured  at  .the 
same  time  at  each  earth  terminal  in  39  locations  alloVer  Japan..  The^ 
typical  locations  of  the  earth  terminals  are  already  shown  in  Fig.  3. 
The  measured  powers  were  generally  coincided  with  the  powers -^stimated 
from  the  BSE  link  budget  as  shown  in  Fig,  9,  Deviation'of  the  measured 
values  Oif  receflved  powers,  from  the- estimated  ones  were:  within  1  dB  for 
75  %  of  the  earth  terminals. 

Long  term  variations  of  the  received  powers  have  been  measured  at 
OSs,  ^  Variations  up  to  about  5  dB  have  been  observed  at  the*|ROSs  at  the. 
beam  edge  of  the  satellite  transmitting  antenjia.    The  variation  includes 
the  value  of  2  dB  inevitablely  caused  by  the  pointing  error  of  the. 
antenna  of  the  ROS  with  simple  tracking  Equipment, 

'  Subjective  assessment  of  received  picture  quality  has  been  carried 
out  by  using  color-l>ar  and  specially  prepared  VTR  signals  at  each  earth 
te^inal  and  has  been  almost  excellent  or  fine  in  TASO  scale. 

Antenna  sizes^  which  assure  weighted  SNR  of  picture  of  more  than  45 
dB  for  99  %  of  the  time  at  each  location,  have  beeaderived  from  the 
results  of  the  TV  signal  reception  and  propagat;ion  experiments*  ^The 
derived  antenna  diameters  are  about  1  meter  around  the  beam  center  of 
the  transmitting^antenna^  about  1*6  meters  for^th^  fringe  area  of  the  ^ 
mainland  ^nd  2,8  to  4*5'meters  for  the  remote  islands*    These  are 
approximately  equkl  to  the  expected  values* 

Frop^gatloir  experiment-  '■   — '   

parlous  kinds  of  analysis  for  the  propagation  d^a  at  each  earth 
terminal  have  been  continued  in  order  to  study  statistical  and  regional 
properties  of  rainfall  attenuation  and  variation  of  polarization  for. 
getting  actually  required  link  margin  in  satellite  broadcasts*  The 
measuremerlt  system  for  th^s  propagation  data  contains  a  rain  radar,  rain- 
guages  and  a  radiometer.      -     ^  v  ■ 

'    Fig*  10  sho^^s  cumulative  distribution  curves  of  rainfall  attenuation 
of  the  BSE  beacon  signal  together  witfi  those  obtained  by  the  ETS-II,  The 
cumulative  distribution  curves  of  the  BSE  in  August  1978  to  June  1979 
and  the  ETS-II  in  May  3.977  to  April  1978  show  the,kj>pi:opriateness  of  the 
initial  link  rilargin  evaluation  that  the  rainfall  a_ttenuation  would  be  1^ 
2  and  7  dB  for  99,  99*9  ar\d  99*99  %  of  the  time  re'spectively* 
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In  Fig\  11  are  shown  the  cumulative  distributions  for  two  typical 
locations,  Dwase  and  Kesennuma  where  the  muximun  and  minimum  rainfalls 
wete  observed  in  the  petiod  from  Auffm^  to  December  19^8. 

Th^  effective  pgth  lengths  of  the  rainfall' attenuations  have  been 
also  derived  from  the  propagation  data  at  the  MTRS  and  ROSs.  .Most  of 
the  path  lengthy  ara.-«iJ^utv5}cilotaet5ts  aVtd  almost  coincide  with  the  €ne- 
in  CCIR  Rieport  and /the  result  by  "the  ETSn^I.^ 


6.  House  keeping  of  the  BSE  [6j 


Regular- Qperations  and  their  results 

The  BSE  is  a  three-axis  zero  momentum  , attitude  control  spacecraft, 
so  the  unique  operations  are  required  in  order  to  kee?  the  12  GHz  dotfn- 
link  beam  pointing  accuracy  within  0.2  degrees.    The  regular  operations, 
which  are  shown  in  Fig.  12  Kave  been  conducted  by  NASDA;  The  com^andin§_ 
^operations  of  sun  declination  bias  4nd  Roll  Acceleration  Control  Coi^nand 
(RACC)  are^only  necessary  under  the  sun  sensor  assembly  for  controlling 
yaw*  attitude .  '    '    "  '         .  ^  ,^ 

In  addition 't<^  the  operations  in  Fig.  12,  two  kinds  of  operations 
are  needed;  stationkeeping  and  eclipse  operations^    The  stationkeepings 
are  periodically  required  to  maintain  the  BSE  position  within  the  orbit 
requirements  (i.e,  orbit  inclination  less  than  0.1  deg.,  110+0.1  deg. 
East  longitude) ,    The  inclin^tipn  orbit- maneuver  is  performed  every  two 
months  (average)  and  the  east-west  orbit  maneuver  every  three  weeks  . 
(average).    The  numbers 'Of  the  orbit  maneuvers  performed  by  the^time,  of 
September  1979  are  13  for  inclirfation  and  52  for  east-west.  The  other  is 
the  eclipse  operation  in, eclipse  season*    Two  sets  of  .ti^ansponders'are 
turned  off  before  efttering  eclipse  and  three^  batteries  UAH  x  3) 
supply  electrical  power  to  the  reduced  user  loads  in  eclipse  and  turn 
the  transponders  on  after  eclipse*    The  depth  of  discharge  of  the 
batteries  was  about  40  %  for  the  past  one  and  a  half  year^ 

Attitude  control  performance  \ 

•  „  The  three-axis  attitude  control  sp^cecr^ft  in  general  ha^  a  p^roblem 
how  to  control  yaw  axis  attitude*.  Various  kinds  of  spacecraft  have  ' 
adopted  the  unique  approach  Respectively,  'The  BSE  has. the  two  alternative' 
yaw  axis' attitude  control  systems;  one  is  Monopulse  and  Earth  Sensor. 
Combination  (tffiCO)    and  the  other  is  Sun  Sensor  Assemblies  (SSA) .  Fig* 
13,  which  is  calculated  from  the^attitude  telemetries,  shows  the  antenna 
beam  pointing  and  rotation  accuracy,  ulider  the  following  sensor;  earth 
sensor  for  pitch  and  roll  axis;  MECO  for  yaw  axis*    The  beaji  rotation 
can  be  controlled  within  0*2  degrees.        *  - 

Conclusion  ^    '  * 

'  Some  topics  of  the  BSE  experiments  were  disccussed.    Most  of  them  ' 
have  shown  the  excellent  performance  of  the  BSE  satellite' and  the 
^f!^ropriateness  of  the  initial  ^eavluation  of  the  link  budget^  setvice 


3F-33.  ■■  . 


t 


.1        ■  ■     s  . 

area*  signal  quality  and  rainfall  attenuation  for  the  satellite  Ijroard- 
castiQg  experiments,       ^  ^  ' 

'  '       It  '  '  ^ 

We  hope  to  complete  the  ^SE  program  in  ot)talning  much  valuable 
data,  *     .        '  ' 
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Abstract 

A  one  year  mlll*lnieter  wave  propagation  experiment  with  a  satell^te- 
to-earth  link  was  performed  by  using  Japan's  first  geostationary,  satellite 
'*Klku-2**»    The  satellite  carries  a  beacon  transmitter  with  three  coherent 
frequencies,  1*7,  11*5 -m4  34,5  GHz*    A  coherent  receiving  system'with  a 
10  meter  diameter  antenna  Was  employed*    Other  instrumentation  Included  a 
C-band  rain  radar*    The  experiment  was  darrled  out  on  24  hour-a-day  basis  . 
and  achieved  nearly  eight  thousand  hours  of  test  time*    The  results  show 
that  ^  20  dB  rain  margin  is  necessary  for  a  millimeter  wave  satellite 
communication' link  with  99,9  %  reliability* 

1*  ^  Introduction    ,  *  '  .  ^) 

Engineering  Test  Satellite  Type  ll  (ETS-II)  **Kiku-2'*  was  launched  on 
February  23,  1977,  and,  positioned  in  geostationary  orbit  at  130*E  on  March 
5,  .  / 

ETS"'!!  is  Japan^s  first  geosynchronous  satellite^  launched  by.  the 
launch  vehicle  developed  by  the  National  Space  Development  Agency  of  Japan 
(NASDA),  from  Tanegashima  Space  Center*    The  Radio  Research  Laboratories 
(RRL)  conducted  propagation  experiments  ^th  the  beacons  ^  a  preliminary 
experiments  for  the  Experimental  Communication  Satellite  (ECS)  program  to 
investigate  the  possibility  of,  and  to  obtain  data  for  satellite  communi- 
cations in  the  millimeter  wave  band*    ECS  is  expected  to  be  launched  in 
February  1979  by  an  N-launch  Trehlcle,    ETS"II  carries  a  beacon  transmitter 
with  three  coherent  frequencies,  1*7',  il*5  and  34*5  GHz*    Data  from  the 
propagation  experiments  with  ETS-II,  including  one  of  the  highest  frequent 
cles  used  in  a  satellite  to  earth  link,  have  been  accumulated  "fo^  about 
sevj^nty  five  hundred  hours  of  test  time  by  May  1978,  when  the  experiment 
was  discontinued*    During  the  course  of  t^e ^experiments,  there  occurred 
the  various  tropospherlc  and  ionospheric  phenomena  which  affect  propaga-^  ' 
tlon  characteristics,  such  as  Japan^s  rainy  season,  thunder  storms. 


typhoons,  snows,  hall',  and  geomagnetic  storms*    The  coherent  signals  have 
provided  plentiful  and  sensitive  In^rmftlon  along  the  radio  wave  path, 
and  have  permitted  the  derivation  of  propagation  characteristics  of  the 
three  frequencies* 


2*  Satellite 

ETS-II  is  a  spin  stabilized  satellite  of  about  140  cm  in  diameter  and, 
about  160  cm  in  height  with  a  mechanically  despun  anfenna  as  shown  in  Fig, 
1*    The  weight  of  the  satellite  is  about  130  kg  in  orbit*    The  cylindrical 
solacr  array  generates  more  than  100  w  of  electric  power  at  the  end  of 
life*    TeleBoetry  is  at  136  MHz  aiid  commands  use  the  148  MHz  band*  The 
mechaenlcally  despun  antenna  assembly  consists  of  three  reflectors^  of  an 
band,  an  X-band  and  a  K~band  28  cm  diameter  parabolic  antenna*    The  source 
signal  for  the  propagation  experiment  transmitter  (PET)  is*  generajCed  by  a 
crystal  oscillator  ^t  17*76  MHz  and  multiplied  to  1.70500,  11.50875  and 
34.52626  GHz,  thus  provid^^ng  coherent  signals*    A  schematic  diagram  of  PET 
is  shown  in  Fig.  2.,    In  addition  to  a  carrier  wave   mode  (CW  mode),  the 
slgnajCS^at  1,7  and  34.5  GHz  may  be  100  %  amplitude  modjilated  by  a  300  Hz 
rectangular  wa^  form  on  command  (AM  mode).    The  AM  mode  is  provided  to 
improve  rS^in-parglir  f or  measurementa  at  34,5  GHz  in  case  of  heavy  rain- 


3*^    Ground  System 

The  ground  facilities  for  the  ETS-II  propagation  experiment  consist 
of  a.  main  receiving  station,  a  r^ln  radar, ^a  radiometer,  meteorological 
Instrumenta,  and  data  processing  and  controj^  computers  as  shQwn  in  Fig.  3, 
The  facilities  are  located  at  the  Kashlma  Branch  of  the  Radio  Research 
Laboratories,  about  100  km- east  of  Tokyo, 

^  '  The  main  receiving  station  is  equipped  with  a  modified  Cassegrain 
type  antenna  10  meters  in  diameter  with  a  four  reflector  beam-guide  feed* 
The  surface  roughness  of  the  main  dish  is  measured  as  about  0.17  mm  rms  at 
a  90**  elevation  angle  and  0*25  mm  rms  at  45**    The  calibrated  gain  measured 
with  the  satellite  beacon  is  69.7  dB  for  34,5  GHz,  60,8  dB  for  11.5  GHz 
and  40*2  dB  for  1,7  GHz,    T^  measured,  half-power  beam  width  of  this 
an^tfenna  at  34.5  GHz  and  11*5'gHz  are  0*05*  and  0,15*,  respectively.  Ah 
eight^eiement  ring  array  of  helical  radlatora  which. is  placed  around  the- 
beam  waist  of  the  beam  guide  system  la  used  as  the  primary  feed  a^tei^a 
for  1*7  GHz.    The  antenna  is  usually  operate<^  in  34*5  GHz  auto-tracking 
mode  and  it  is  automatically  switched  to  11*5  GHz  mode  when  the  34*5  GHz 
mode  loses  tracking  ability  li«ause  of  heavy  rain  or  for  other  reasons* 
The  traclcing  accurscy  In  the  millimeter  wsve  bsnd  is  higher  than  l/lO  of 
the  antenna  beam  width*  ^  ^ 

The  receivers  consist  of  frequency  conversion  sections,  local  fre- 
quency reproducing  circuits,  CW  receivers  and  AM  receivers*    The  received 
signals  at  34.5  and  11*5  GHz  are  directly  converted  to  1*7^ GHz  by  the  * 
first,  down  converter*    The  1*7  GHz  flrat  IP  signals  are  converted  , 
second  IF  signals  of  140  MHz  and  detected  by  higlT  sensitivity  phase^^^tSck 
receivers*    The  source  frequency  of  the  on  bosrd 'PET  is  reproduced  by 
a  specially  designed  circuit  from  the  recelved\1.7  or  11^5  GHz  slgrial,  and 
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It  Is  used  as  the  reference  frequjency  for  the  whole  receiving  dystem.  By 
using  this  method^  tl?e  receiver  is  able  to  eliminate  the  effects  of 
fluctuations  of  the  onjboard  bscllla^or  frequency  and  Doppler  effect  of 
the* satellite  motion-    The  300  Hz  AM  signal*  which  is  reproduced  by  the  AM 
receiver  of  1.7  GHz*  is  used  as  the  reference  signal  for  synchronous    '  - 
detection  in  the  34,5  GHz  AM  receiver,  -  The  estimateit  link  budget  of  the 
experimental  system  with  ETS-II  is  shoyn  in  Table  1, 

Since  propagation  characteristics  in  the  mllltnieter  wave  re^loti  are 
seriously  Influenced  by  rain  and  related  atiAospherlc  condition,  l,t  is 
Important  to  obtain  accurate  information  of  the  meteorological  condition 
along  and  aroupd  the  radio  wave  path  from  the  satellite  to  the  ela^h 
station,    Thfifrefore*  C-band  rain  radar  system  having  a  number  of  unique 
functions  wds  designed.    The  3* meter  diameter  antenna  is  covered  by  a  7 
meter  dlameter^  radome*    The  transmitter,  reclever*  and  antenna  controller 
are  remotely  operated  by  the  computer  aria%onltored  at  the  console  through 
cable  lines  of  about  1*1  km  length.    The  video  signal  of  the  received, 
radar  echo  is  sent  ^through  the  coaxial  cable  and  processed  by  the  computer* 
The  received  radar  echo  signal  for  ail  measurements  is  recorded  by  the 
computer  on  magnetic  tape  foi:  further  investigation*  *The  rain  radar  is 
capable  of  operation  in,  various  modes  of  antenna  scanning  and  data  proc*^ 
esslng  by  means  of  comp6tei>  software.    The  data  mode  scheme  of  the  rain 
radar  is  Illustrated  lii  Fig.  4!  ^ 

-  Fm-mode  operation  measures  r^n  intensity  of  every  250  meters 
along  the  pfeth  between  satellites  and  the  main  station*  ^ 

-  Ps-m6de  measures  rain  intensity  of  every  25C  meters  along  the 
path  between  satellites  and  any  other,  earth  station  within  50  km 

\  of  the  main  station* 

-  CAPPI  (Constant  Altitude  Plan  Position  itidlcatlon)  mode  shows 
horizontal  patterns  of  rain  intensity  pf  any  height ^within  a  50 
km  radius  range  with  1  km  res6lution,/  - 

-  RHI  (  Range  Height  Indication)  mode  ^hows  the  vertical  pattern  of 
rain*  intensity  in  any  azimuthal  direction  within  50  km  in  range 
and  15  krif^n  height*  wlth^OO.m  resolution  both  for  range  and 
Jielght,  ,  . 

A  Dlcke-type  radiometer  at  35*2  GHz  is  used  simultaneously  to  es- 
timate millimeter  attenuatlt)n''f rom  sky  temperature.    The  beam  width  off  the 
antenna  is  about  0*5  degree  and  band  width  of  the  receiver^  is  100  MHz,  '* 
The  sensitivity  of  the  radiometer  is  0,6**  K  for  10  second  integration 
time,    A  VHF  receiver       provided  to  measure  the  intensity  and  Faraday 
'rotation  of  the  telemetry  beacon  of  ETS-II,    Meteorological  Instrutfien- 
ta^lon  simultaneously  measures  temperature*  humidity*  wind  velocity*  wind 
ditection*  air  pressure  and  rain  rate.    Two  types  of  rain  gaugS*  tipping 
bucket  type  and  a  specially  designed  quick  response  type,  are  used  for 
comparison  at ^the  receiving  station.    The  quick  response  type  rain  gauges 
which  are  able  to  measure  the  range  of  rain  rate  between  0*25  mm/h  tQ 
about  160  mm/h  once  per  minute  with  the  accurracy  of  about  0,03  mm/h*  are 
deployed  beneath  the  radio  wave  path  between  the  satellite  and  the  main 
station* 
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\  4  *  Experiment 

*    After  dnitial^hecks  of  charaCtetistics  of  satellite  and  ground 
experimental  system^  the  regular  continuous  operation  began  on  May  9> 
1977*    Received  signals  , from  the  satellite  beacons  were  sampled  every  200 
milliseconds.    The  sampled  signal  levels  were  digitized^in  1  dB  steps  and 
edited  into  one  minute  histograms*    The  phase  differences  were  digitized 
in  2*  steps  and  filed  time-sequentially*    Dat^  from  th^  radiometer  were 
also  sampled  every  200  msec*    All  dat^^ere  pro^cessed  by  computer  and*  re- 
corded with  necessary  indices*    The  experiment  was  operated  on  a  24  'hour/ 
day  basis,  except  for  the  time  of  range  measurement  and  station  keeping  of 
th^  satellite*  ^  ' 

'  i 

5  Results 

A  huge  amount  of  data  ha^  been  accumulated  from  ^^^^^V  y^^r  experi-  ^ 
ment*  Various  types  of  analysis  using  the  data  and  studpSF propagation 
characteristics  are  actively  in  progress. 

Cumulative  distributions  of  attenuation  of  co:-polar  signals  at  34*5 
GHz  and  11,5  GHz  are  shown  in  Fig,  3*    Total  minutes  of  measured  data 
accumulated  are  shown  in  the  parenthesis  in. the  figure*    It  is  observed 
from  the  figure  that  necessary  margins  for  link  reliability  of  99  and  99*9 
X  are  4  dB,  and  19,5  dB  at  34*5  GHz,  and  0*7  dB,  and  2  dB  at  11,5  GHz, 
gaspectdvely.    On  Apeil  25,  1978,  heavy  rain  of  about  168  mm/h,  was 
recorBed*    Rain  rate  over  150  mm/h  continued  for  about  2  minutes  and  the 
attenuation^^  34*5  GHz  exceeded-  the^^rain  margin  in\  CW  mode  of  31.5  dB  at 
the  time*  Tl^  irregular  feature  in  the  range  of  higher  attenuation  than  9 
dB  on  the  cAirve  for  11*5  GHz  in  Fig*  5  reflects  this  particular  phenomenon* 
Fig.  6  shows,  the  cumulative  distribution  of  cross  polarization  discrimi- 
nation (XPD)  at  11*5  and  34.5  GHz*    It  is  observed  that  XPD  of  Q*3,*  0*1,  * 
0*03  and  0,01  %  of  time  are  25,  22,  19  and  17  dB  at  34,5  GHz  aJl  33,  29, 
26  and  24. dB  at  11*5  GHz  respectij^ljr*  •         ,  . 

Scintillation  of  the  1*7 -Qte  beacon  has  been  observed  frequently  at 
night*    The  peak  of  the  occurrence  appears  around  ten  o'cloc^:  at  night, 
local  time*    fhe  pattern  of  the  occurrence  of  the  scintillation  agrees 
with  that       sq  called  "spread  F"  of  the  ionosphere.    The  scintillation 
also  occurs  in  the  day  tline,  and  it  is  presumed  that  thfe  day  time  scin-  , 
tillatlon  has  some  relationsjiip  with  "Sporadic  E"  of  the  iohosphere* 
Scintillations  at  1*7  and  11*5  GHz -of  ETS-II  occured  at  the  time  of  the 
large  geomagnetic  storm  6n  February  15/  1978,    It  was  observed  that  the 
scintillation  occured  at  the  time  of  &harp  increase  and  decrease  of  the 
total  electron  content* 

6*    Concluding  Remarks 

It  is  regrettable  that  the  propagation  experiment  with  ETS-II  was 
discontinued  in  May  1978*    However,  propagation  experiments  in  millimeter 
and  centimeter  wave  bands  with  many  satelX'ites,  QS*  t&  and  ECS,  have  been 
-carried  out  by  KRL  using  the  ^ame  concepts  and  procedures  used  witK  ETS- 
II*    It  is  expected  that  ^  great  deal'  of  data  have  been  obtained,  making  . 
possible  an  understanding  of  the  propagation  and  commxinieation  charac- 
teristics ^in  the  frequency  range  of  these  ^tellites  through  the  experiment 


preliminary  analysis  of  the  ETS-II  data  Indicates  that  prospects  are 
hopeful  for  satellite  communlcatlon'in  th€> millimeter  wave  bands,  The 
experiments  to  date  Indicate  that  »*9  %  probability  ^:an  be  achieved  with 
a  19»5  dB  margen*    This  Is  feaall>ie  with  the  technology  available  today- 
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ECS  PROGRAM  FOR  MILLIMEIRIC  WAVE  GOMMUNICAIIONS  IN  JAPAN 

By 

*       *  * 

R.  Hayashl*»       Yoshlmura**  and  Muranaga** 

*     Radio  Research  Laboratories,  Ministry  of  Posts 
and  lelecotmnunlcatlons,  Koganel,  Tokyo,  ,184  JAPAN 
Kashlma  Branch,  Radio  IFesearch  Laboratories, 
Ministry  of  Posts  and  Telecommunications, 
^  Hlral,  Kashlma-machl,  Ibaraki-Ken,  314  JAPAN 

Abstract  '  , 

The  Experimental  Communication  Satellite  (ECS)  of  Japan  will  be 
launched  In  February  1980  from  Tanegashima  Space  Center  by  a  N-launch 
vehicle  of  l^tlonal  Space  Development  Agency  of  Japan  (KASDA),  and  will  ^e 
located  at  145°£  lonffltude  In  the  gepstatlonary  orbit* 

The  ground  estp^orimental  facility  Is  composed  of  a  main*  station  and 
sub-^statlon  for  site  diversity  communication  experiment*    Both  stations 
have  C-band  rain  radar  system  to  obtain  accurate  estimations  of  propa- 
gation characteristics  In  the  millimeter  wave  range.    Various  experiment 
are  planned  for  the  ECS  program,  put  the  stress  Is  placed  on  three  Items, 
those  are  site  diversity  switching  experiment  In  Ka-Band,  propagarlon 
experiment  and  interferrence  experiment  In  C*band  with  Medium  J^apaclty 
Communication  Satellite  for  Experimental  Purpose. 

1*    Introduction  ,  ^  \ 

The  Experimental  Communication  Satellite  of  Japan  (ECS)  wll3^^be 
launched  In  February  1980  from  Tanegashima  Space  Center  by  a  N-launch 
vehicle  of  National  Space  Development  Agency  of  Japan  (NASDA),  and  will  be 
located  In  geostatlonary-ffrblt  at  145**E  longitude*    The  nominal  life  time 
Is  one  year*  ,  '  .  ' 

^  :The  ECS  project  was  Itritlated  around  1967  by  Ministry  of  Posts  and 
Telecommunications  (MOPT),  and  tKe  experimental  programme  has  been  pro- 
moted by  Radio  R^seairch  Laboratories  (RRL)  of  MOPT.  In  co-operation  with 
Nippon  Telegfaph  and  Telephone  Public  Co-operation  (NTT)  and  Kokusal 
Denshln  Denwa  Co*,  Ltd*  (KDD)* 

The  ECS  experiment  has  the  main  purpose  to  seek  after  possibilities 
of  the  millimeter  wave  satellite  communication,  and  will  be  the  first 
attempt  In  this  fields*    In  otheV  word.  It  has  the  purpose  of  technical^ 
developments  and  data  acquisitions  necessary  for  establishing  satellite 
communicant  Ions  In  helgher  frequence  bands  ^such  as  30/40  GHz  ^Ich  Is  the 
lowest  frequency  band -assigned  fgr  the  millimeter  wave  satellite  commu- 
nication* 

Prior  to  ECS  launching.  Engineering  Test-"^telllte  Type-II  (ETS-II)  . 
lunch  In* February  23  of  1977,  foX  the  sake  of  acquiring  the  techniques  to 
locate  ECS  in  the  geostationary  orbit,  and  made  It  successfully  station  at 
13fi^E  In  March*  ^ 
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The  ujain  station  for  the  ETS-II  experiments  will  be  also  used  as  that 
for  the  ECS,  with  parxial-modlf Icatlons*    A  sub-station,  whose  configura- 
tion ^nd  performance  is  to  be  almosi:  identical  to  tliat  of  the  main  statipn, 
will  be  also  prepared  fotv  site  divercity  communication  :experliBent  which 
may  best  promise  the  feasibilities  of  the  sat^lit^  communication  in  the 
millimeteiT  wave  range*  "  '  "  ;  ^ 

The  stress  oJt  the  EOS  experiments  is  gdtft^to  be  placed  especially  on 
site  diversity  communication  experiments^  and  on  propagation  experiments 
in  the  millimeter  wave  range  aiid  cooperative  experiments  of  interference 
in  micro-waVe  range  with  the  ^CS  (Medium  Capacity  Communications  Sat^lite 
for  Experimental  purpose  of  Japan),  concerning  effective  utiliTatton  of 
the  geostationary  orbit*  '  - 

^         There  will  be  also  included  various  kinds  of  experiments  on  the 
satellite  communication^  and,  on  operatipn  and  concVol  te<;bnique  for  the 
satellite*  '  ; 

i:  Satellite 


ECS  is  a  spin  stabilized  cylindrical  satellite  >about  1*4  met-er  in 
diameter  and  0*95  meter  in  height,  and  has  mechanical  despun  antennas*  TW 
overall 'height  of  the  satellite  is  about  1*9  meter  and, the  weight  in  orbit 
4bout^l50  kg*    The'telemetry/and  command  operate  within  the  VHF  band,  ^d 
the  range  measurement  is  made  at  C-^band*    The  k/C  band  frequency  are 
34.83/6.305  GHe  for  up-link  and  31*65/4*08  GHz  fo^  down  link,  which  are 
circularly  polarlized*    ^he  beacon  signal  frequency  is  .3*94  GHz*     (See  . 
that  there  are  noStdl^nd  beacon  signals)/  A  profils  of  the  satellite  is 
shovn  in  Figure  1*     ^  "  *  ^ 

The  ECS  antenna  system  consists  of  a  mechanically  djespun  pair  of 
center-fed  parabolic  reflectors  operating  at  C-  and  Ka-bands,  a  four 
channel  rotary  joint,  and  a  C-band  omni-directional*  antenna*    The  VHF 
antenna  is^composed  of  four  antennas  positioned  at  the  bottom  of  the 

satelAte*    The  K-band  antShna  gain  is  33  dB  at  34*83  GHz'and  32  dB  at 
31*65  GHzt  and  the  C-band  antenna  gain  is  22*0  dB  at  6*305  GHz  and  19*0  at 
4/08  GHz*     ^  '  '  ' 

Figure  2  shows  a  schematic  diagram  of  the  ECS  transponder*    The  C-v 
band  and  K-band  transponder  channels  utilize  a  common  IF  and  can  be  cross- 
connected  by  command  to  give  any  one  of  f6ur  modes  K/K,  1^/C,  c/K  and  c/C. 
In  addition,  the  transponder  is  used  in  conjunction  with  the  C-band  omnl^ 
antenna  for  ranging*  ^ 

The  band  width  can  be  selected  by  command  to  be  any  one  of  ,10  HHsit  40 
MHz  and  120  MHz  at  th^  IF  circuit,  which  has  ^an  automatic  gaiQ  contro^  * 
(AGC)  to  maintain  the  input^-slgnal  level  constant  to  the  TWT  amplifi^ers  so 
as  to  put  out  the  saturation  power  (maximum  power)*    There  is  a  redundancy 
for  the  G-band  transmitter,  while  no  redundancy  for  the  K-band*    EIBP  is 
expected  to  be  more  Than  65  dBm  for  the  C-band  and  55  dBm  for  the  K- 
band*  ^  ,  '  t 

'3>  '  Ground  Facilities  .  ^  - 

Figure  3'is  a  general  view^of  the  earth  station  for  the  ECS  experi- 
ment at  the  .Kashima  Btapch  and  the  Hiral3o  Branch  ojf  the  Radio  Research 
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Laboratories  (RRDi  showing  many  existent  and 'newly  constructed  antennas. 

The  ftclllties  are  as  follows:    a  main  "station  and  a  sub-station  for 
the  sltedlverslty  communication  experiment,  each  of  which  has  a  modified 
Cassegraln  type  antenna  10  meters  In  diameter.    Another^  10  meter  diameter 
^anteIlna  statlpn  for  the  C-band  tranmlsslon  which  Is  already  uVed  for  the 
CS  experim^ts,  and  26  meter  diameter  antenna  station  (existent)  for  the - 
C-band  reception.    For  telemetry\and  command,  twp  Yagl  ^^j^enhas  and  18 
meter  diameter  antenna  will  be  used\ 

Each  of  Che  main  and  substations  Is  equipped  with  a  C-band  rain 
radar,  a  millimeter  wave  radio  meter^  devices  for  meteorological  observ- 
ation^,  and  data  processing  computers*    The  rain  radar  for  tft^  main 
station  whlcho wa^  already  operated  for  the  propagation  experiment  with 
ETS-II  ^  uniquely  program-controlled  to  give  accurate  estimations  of  the 
propagation  characteristics  In  the  millimeter  wave  range  und^r  various 
weather  condltTlons:  In  the  ECS  experiments,  a  function  of  Doppler  radar  Is 
added  for  observation  of  the  drop-size  distributions  of  rain  cell. 

The  antenna  of  the  K-band  main  station  was  already  used,  for  the  ETS- 
II  ex^erlmenr. 

Tb^  surface  roughness  of  the  main  dish  of  K-band  antenna  Is  about 
0*17  Tfun  at  90^  elevation  angle  apd  about  0*25  mm  rms  £ft  45^  which  1$ 
close  to  the  satellite  elevation  angle.  The  sub-reflector . Is  movable  up 
and  down 'for  precise  antenna  gain  measurements  In  the  near  field  region. 
The  4  GHz  beacon  from  the^  satellite  Is  received  by  eight  helical  antennas 
which  are  arrayed  around  the  beam  waist  of  the  K-band  signal  to  have  the 
least  Influence.  ,  - 

The  maximum  transmltlilng  power  will  be  300  wa£ts  for  both  K-  and  C- 
bands*    Th^  antenna  gain  which  were  measured  and  calculated  u^lng  ETS-II 
1^  estimated  co  be  67*0  dB  foiT  the  K-;^and  Including  feeder  losses,  and 
5,8.5  dB  for  the  C-band  reception.    THe  antenna  noise  temperature  Is  150^K 
with  the  K-band  10  meter  dlai^eter  antenna  and  5p^K  with  the  C-^band  26 
meter  dlamj^c^r  antenna*    The/ 32  GHz  helium  gas  cooled  low  noise*  parametric 
amplifiers  have  noise  temperature  of  about  155^k,  and  the  4  GHz  uncooled 
parametric  amplifiers  have  t^t  oi  50^K,  Including  wave  guld^losses* G/T 
of  the  earth  station'  Is  estimated  to  be  42*7  <iB/K  for  the  K-band  and  39*4 
dB/K  for  the  C-band* 

.    As  mentioned  Sef6re\  the  ECS  satellite  communication  link  can  have 

only  one  mode  at  one  time  of  the  four  modes  K/K,  K/C,  C/K  and  C/C.  So 

various  types  of ^ co^mmjiinlcatlon  test  equipments  and  modulatores/demodula- 
tors  are  used  In  common  for  any  modes*    The-'IF  Is  1*J  GHz. 

The  malif^communlcatlon  test  equipment  for  the  ECS  experiment  Is  that 
of  PCM-PSK/TDMA  System  for  the  site-diversity  communication  experiment 
which  Is  the  most  Important  icem.    The  main  characteristics  of  the  sy&tem 

r 


are  ds  follows; 

Transmission  rate 
c    Transmission  capasi^y 
Frame' length 

Modem  ^  ; 
System  clock 


^0?tM2  or  30*016  Mbps  ^  '  ' 

400  lelephone  channels 
750  Is 

two  phase  CPSK 

non-coherent  among  bursts  iV^tPmatl 
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and  error-free  switching  between  the  main  and  sub-stations  is  conducted 
with' the  TDMA  control  device  at  the  taaifi  station. 

.   The  taain  and  sub-stations  are  connected  by  a.microwaye  link  with  twa 
hops In  the  main  station*  an  1^2  km  optical  fiber  cable  of  integ^ate^ 
index  type  ±$  us6d  between  the  microwave-link  tower"  and  the  Jbuilding  where 
the'  ECS  communicatioiT  equipments  are  placed*    TheTsub-sation  is' equipped 
wioh  a  PCM-PSK  modem'for  the  site-deversit/  signals*  a  rai^  radar  which 
has  simpler  functions  than  that  of  the ^main  station*  and  other  else.  All 
data  taken  in  the  sub-station  are  sent  to  the  main  station  by  the  micro- 
wave link;  -         \  ^        ^         "         ■  ' 

^4*    Experimental  Fla^  -      ^  ' 

An  estimated  lirtk  budget  for  the  K-  and.C-band  are  shown  in  Table  1* 
There  will  be  seen  in  the  table  the  gain  calculated  using  the  data  meas- 
ured with  the  34.5  GHz  be'acpn  signal  from  ETS-II.    Total  carrier  power  to 
noise  power  density  ratio  (C/No)  is  estimated  in  two  cashes*  one  of  which 
depends  on  the  satellite  specification  values  and*  the^  other  on  the  measurd 
values  with  the  ECS  Proto-type  Flight  Model  (t^FM) .  ^ 

The  EQS  link  budget /for  the  K-band  will  make  possible  communication 
of  400  channel  FDti-FM  telephones  with  about  A  dB  rain  margin*  one  channel 
FM-TV  with  about  5  dB  margiti*  or  a  PCM-PSK^  (2  phases)  signal  with  about  3 
dB  margin  for  60  Mbps  and  about  6  d^  margin  for  30  Mbps  to^obtain  10  '"of 
bit  error  rate.       '  ^  .  ^ 

The  ECS  experiment  will  be  classified  in  6  categories  which  are**"* 
listed  with  subyltems  as  follqws:  .  \ 

(1)    Basic  measurements  and. experiments 


^a,    0n-board  ejiuipment  characteristics  ^    .  ,  • 

b.    Characteristics  of  millimeter-wave  earth  stations 
c/   Signal  transmis^on  through  bhe  sarelli^e  communication  system 

(2)  Interference  experiments  with  other  communication  links 

a.    With  CS  micro-wave  link 

b*    Vdth  Imaglnated-satellite  K-band  links 

(3)  "Propagation  experiments 

*  *  » 

a*    Precipitation  characterstics   measurements  aad  statistical 

analysis 

b*    Millimeter-wave  rain  attenuation  and  depolarization 
c»    S;ite-Tdiversi-ty  gain  with  m^in  and  sub-station 
d.    Rain  scattering  interference  at  35  GHz  ^      '  ^ 

-   e*    Scintillation  characteristics 

(4)  Slte-deversity  communiGat;Lon  experiments'  for  development  of 
millimeter-waye  satellite  c<^uniCation  ^ 
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(5)  Other  experiments  for  development  of  millimeter -wave  satellite 
communication  , '  \  *  *  ^  \ 

a*  Operation  techniques 

b*  Communication  experiments  ^ 

c*  Developments  of  mllllmeter-uave  communication  apparatus 

d*  Standard  time  transmission  experiments 

(6)  Experiments  of  operation  and  control  techniques  for  satellite 


a«    Developments  of  automatic  operation  and  control  system  which  is 

commonly  used  for  geostatlonal 'and  moving  satellites 
b*    Acquisitions  of  operation  and  control  techniques 
c*    Methods^  of  spacecraft  control  *  ^  > 

d*    Applications  of  operation  and  control  techitiques 

In  those  experiments^  the  site-diversity  communication  exp,erlment 
will  be  the  most  Important  item  for  best  covering  the  weak  point  of 
millimeter -wave  such  as  comparatively  large  rainfall  attenuation*  The 
experiments  Include  items  such  as  path  delay  equalization*  diversity 
burst  synchronization*  dlvetslty  switching  control*  '^diversity  galr\^and 
signal  quality  measurements*    We  expect  that  those 'system  developments 
and  data  aqulsitlons  will  much  contribute  to  the  developments  and  estab- 
lishment; of  the  satellite  communication  in  the  higher  frequency  band* 

1  Other  distinguishing  items  are  Interference  experiments  with  the  CS 
micro-wave  satellite  link  and  propa'gatlon  experiments*    In  the  former 
which  will*  give  valuable  data  for  effective  utilization  of  the  geosta- 
tionary orbit*  we  Inteod  to  make  experiments  by  changing  the  distance 
between  the  two>satellltes  if  possible*  *Th^  Nippon  Telegraph  and 
Telephone  ,Publit  Corporation  :^JT)  will  fully  join  the  experiment  with 
its  microwaw^l^tlon*  -  '  v 

Propagation  ^perim^ts  were  made  in  RRL  by  ,receptlon  of  cojierent 

three  signals  1*7/11*5/34*5  GHz  in  frequency  fifom  the  ETS-II  for 

o^e  year*    The  propagation  experiments  are  going  to  be  made  on  t:he  basis 
of  the  ETS-II*  by  addition  of  apparatuses  such  as  a  rain-radar  and  a 
-adio  meter  at  the  sub-station*  and  a  function  of  the  Doppler  radar  to 
the  main-station  rain  radar^     *  * 

As  previously  mentioned*  ECS  does  n<M:  transmit  any  K-band  beact>ns* 
30  a  quite  low  level* pilot  signal  wlir  be  positioned  at  the  frequency 
band  edge  to  be  used  for  the  progatation  experiments  and  the  satellite 
tracl?lng  at  K-band* 

The  communication  experiments  ^or  development  of  millimeter^^wave 
satellite  <;ommunlcatlon  are  formed  of  four  sub-items: 

i         '/  '  y 

a)  ^  Quality  improvements  of  speec^slgnals  received  through  the 

satellite  communication  links  by  SFAC  (Speech  i^rocessing  sys^m 
by  use  of  Auto  correlation  Coefficients)*  developed* in  EKL 

b)  Transmission  experiments  of  digltallzed  color  TV  signals 


1 


f 


t)    Basic  experiments  for  adoption  of  error  correcting  codes  * 

 measurements  of  error  patterns  of  digital  signals  received 

d)'  High'  speed  facsimile  transmission  experiments 

The  two  dlgltallzed""  color  TV  equipments  for  the  experiment sV  "deveir 
oped  In  Jap$n,  have  transmission  bit  rate  much  reduced  by  use  of .  int^r- 
frame  (or  Inter field)  coding,  in  which  the  difference  signal  between  twa 
^successive  frame  (or  fields)  Is  encoded  and  transmitted*    With  these, 
excellent  quality  of  active-motion  pictures  can  be  transmitted  at  bit 
rate  around  20  through  25  Hbps* 

^The  ECS  control  Is  Intended  to  be  automatically .made  by  common  use 
of  the  system  for' a  moving  satellite  such  as  the  Ionospheric  Soudlng 
Satellite  In  Japn  (ISS) *    In  general 'the  telemetry  and  command  operations 
including  those  necessary  for  the  communication  experiments  are  autom^** 
tlcally  conducted  by  consideration  of  safety' of  tfKe^ECS  system. 


Conclusion 


The  data  obtained  though  ^he  ECS  ^experimental /program  will  be 
useful  to  seek  after  posslblllitles  of  the  millimeter  wave  satellite 
communication,  and  to  deteni4ne  the  paraneters  necessary  for  estab-  ' 
lishing  the  communication  system*  • 
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Fig.  2*  Schematic  diagram  o£/£CS  transpop^er. 
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Table-1    ECS  Link  Budget 
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ORGANIZATIONAL  MARKETING  *TM 

By  Thomas  B*  Cro^ 
Director  of  Market  Planning  an^kitesearch 
Communications  Institute  of*  Boulder,. 

Abstract 


The  role-  of  management  and  the  £ungtion  of,  inf or^mation 
will    merge    in    the    mid-1980's*      Management    structures  , 
creating  environments  in  which  people  can  work  will  cause  ^ 
evolutionary/    if   not    revolutionary   changes    in  corporate 
life*     Developing    these    new    concepts    is-  one    aspect  of 
Organizational  Marketing  {CM  Trade  Mark),  ^ 

MANAGEMENT  FOR  THE  1980/ S  >' 

New  forms,  of  managemeh^t  will  be  required  in  tomorrow's 
automated  offices*  Technology/  coupled*,  with  a  changing  ^ 
society/,  will  cause  management  to  rethink  corporate 
structures  *  Organisational  tools  of  the  1970  's  will|  give 
way  to  more  creative  and  demanding  systems  of  marfegement; 
Electronic  information  systems  will  give  management  more 
information  about  ^department  or"  corporate  activities  has 
been  available  ^  than  ever  before.  Coanpetltion  between 
departments/  bSsed  on  'selling  your  .product  or  -  Services ' , 
will  be  measured  against  the  corporate  rate  of  return* 
Understanding  these  strategies  will  be  the  key  for' 
managing  in  the  1980's* 

There  are  growing  indications  that  many  organizati'bnal 
structures  tend  to  isolate,  upper  management  from  the 
employees*  In  this  information  age,  much  of  the  corporate 
product  is  contained  within  'the  heads  of  workers/ ^  not 
in  warehouses  *  Effective  use  of  new  information  systems 
can  bring  the  manager  and  employee  closer*  ^  Information 
conrtrXl  can  cause  more  wide  spread  change  throughout  the 
organization  than  any  other  factor* 

Many  ,  of  the  '  innovatWe  managers  in  the 
telecoiiiiiuiiications  iridustry  ^  know  the  '  corporate 
tele/information  network  is  the  nervous  system  of  the 
'  corporation*  These  managers/  for  th&v  most  part/ ■  have 
provided  only  the  pipeline  for  communications  to  occur  * 
Technology  is  allowing  Management  Information  Systems 
(MIS)  to  both  manage  ^  and  massage    the  information* 


Much  o£  th^  efforts  of  organizational  developers  will 
be  devoted  to  communications  structured,  gaming,  &nd 
strategies^  One  of  these,  called  Organiza^)^nal^  Marketing 
{(M) ,  uses  mar ket ing„  information  systems  as  a  management 
tool.  The  key  is  sales  techniques  coupled  with 
technology,  where  department  goals  are  accomplished  using 
marketing  concepts  rather  than  service  bureau  policies. 
Advertising  is  one  of  th^  principal  promotional  vehicles. 
^        '  •  • 

Developing  management  concepts  which  not  only  ut  ilize , 
but  are  based  on,  information  as  a  political  power  source 
requires  developers  *  to  reevaluate  the  meaning  of 
organisational  communications.  Organizations  are.  faced 
with  enormous  ^communications  problems  in  terms  of  people , 
technology,  and-  corporate  profits. 

Marshall  *  McLuhan  is  having  a  renewed  inipact  ^  on 
corporate  organizational  structures.  His  global  village 
concept  has.  become^  a  reality  in  the  -  global  corporate 
community.  Management  Information  System  (MIS)  designer^ 
are  pushing  the  concept  of  d istributed  data  processing  to 
extend. their  realm  of  management  control.  "The  status  of 
the  system  is  the  status  of  the  business,**  said  Stephen 
Dickson;  Corporate  Auditor  with  the  National  Center  for 
Atmospheric  Research  (NCAR)  in  Boulder,  "We  are  creating  a 
system  wh^e  any  one  of  our  locations  can  use  the  computer 
as .  a  management  information  tool  not  just  a  reporting 
device.  In '  fact ,  we  are  approaching  the  point  where  if 
it's  not  in  the  system  the  transaction  didn't  occur.  , 

The  advent  of  the  stored-program  te'lephone  switching 
9^s  terns  provided  the  opportunity  for  corporate 
telecommunications  mana^f^rs  to  begin  thinking  like  -  data 
processing  -  managers.  The  telephone  system  of  today 
possess  new  tools  for  manag  ing  the  corpor  at  ion .  Least 
cost  routing,  call  detail,  recording,  network  queutng,  and 
network  control  are  features  which  allow  management  the 
control  of  telephone  calls  as  a  gatekeeper.  With  the* 
^introduction  of  data  communications  traffic  pnto  a  voice 
network,  new  control  systems  can  be  addressed  and 
installed.  * 
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Sofne  corporatrons^  are  examining  the  need  for  intelligence 
in  *many  corpor*ate  activities.'  . 

-  GROWING  NEED  FOR  SHARED-LOGIC  SYSTEMS 

-  INTELLIGENT  COMMUNICATING  COPIERS 

-  INTELLIGENT  COMMUNICATING  CBX *  TELEPHONE  SYSTEMS 
^* INTELLIGENT  COMMUNICATING  NETWORKS 

-  INTELLIGENT  COMMUNICATING  TYPEWRITERS 

-  INTELLIGENT  COMMUNICATING  MAIL^  SYSTEMS 

-  GROWING  NEED  FOR  STORAGE  SYSTEMS 

'  IP 

-  VOICE  MAILBOX 

-  DATA  MAILBOX      .       \  ^ 

-  PILE  MANAGEMENT 

-  DATA  BASE  MANAGEMENT 

-  WORD  MANAGEMENT^ 

Correspondingly,  the  data  processing  manager  is  ^now 
faced  with  distributed  data  .  processing  (DDP)  which 
requires  ♦  extensive  data  use  of  teleconununications 
networks; 

Most  .of  the  traffic  w^ill  be  d^ta  and  video  in  the 
future.  The  network  must  be  able  to  adapt  '  to  changing 
network  demands. Each  type  of  traffic  will  be  assigned 
pr ior ities,  *  allowing  network  managers  to  utilize 
store-forwarding  concepts. 

In  the  case  of  voice  traffic,  the  much  heralded  voice 
storage  systeio,  some  plan  tb  use  disk  Storage  for'  the 
assignment  and  distribution  of  telephone  letters.  Other' 
concepts  undei;  develbpioent  suggest  the  telephone  system 
can  perform  all  the  functions  '  of  a  small  business 
computer ,  including  environmental  controls, "  security,  and 
o*ffice  systems.  -        ,  ^ 

Data     processing     and     telecommunications  have  been 

merged  organizationally^  in  many  corporations.  It  remains 

to  be  seen  whether  office  systems  will  be  functionally 
addressed  in  the  saioe  manher. 
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The    iritroduction    of    electronic    technology    to  the" 
office   has   Qdused    the  most    significant    revolution  since 
the  typewriter,       Word  "  processing     is     not     the    ^irst  ^ 
technology    to    impact    the    officer    but    probably    is"  the 
catalyst   that  will   allow   the   introduction  of  even  newer 
technologies.      Electronic    mail^    a    powerful  information^ 
toolf   is  still  in  its  infancy,    -Dictation^  a  yseful  tool 
to  certain  segments  of  the'  corporate  worlds  wilL  grow  into 
the  automated  office  with  word  processing.     Micrographics ' 
and     reprographics  '  will     be  ^  intregrated     by  document 
distribution   commfunications    systems.        Voice  recognition 
and  optical  character  readers  will  be  introduced  into  tile 
office 


Ev 

optimi 
they 
r^ain 


raster  than  expebted,   "  j 

mos  t    ^cor  ppr  a t  i  ons 


though 


are  cautiously 
£he  outci^e  q£^  this  evolutionary  process ^ 
pioneers    of-^he    automajred    office.  What 
or    thousands  of  other^  orcfariizations  to  mirro4^ 


the  leaders,  *  "When  corporate  manag.ers  fail  to  make  these 
decisions  which^  in  some  caseat  cart  have  significant 
bottom-line  impacts  on  the  'corporation'^  they  can  be  calletS 
career    limiting    decisions^"    Dale'  Mullm    of  J6hns 

Manville^  **Managers  are  now  in  positions  of  either  making 
the  decision  and  facing  the  outcome^^^  not  making  it  and 
limiting      their  career," 
cpnsequences  in  the  car^e'r^ 
are  moving  toward  computer 
r^esolve  this  problem. 


TechnolcJ^y^    is     forcing  new. 
path,  '  Some  small  organizations 
gaming  and  simulations  .^to  'help" 


V 


GROWIlj&  BUSINfegS  DEMANDS 

 \       \  .  ^ 

-  GROWING  MOVEMENT  IN  BpSvINESS.  TOWARD 


-  TRANSACTION  PBOC ESiS IN(^V 

-  ELECTRONIC  FUNDS  TRJttlSFER 

-  TELECONFERENCING. 
NETWORKING  ^^^^     ^  ' 

-  DISTRIBUTED  VOICB^TA/IMAG^: 

-  GROWING  PREsSjWES  C»l  OFFipd^Wi 

^-  IMPROVE  PRODUCTIVITY  ' 

-  IMPROVE  flESPONSE  TIME  ' 

-  REDUCE  INFORMATiqa.  FLOAT* 
.     -  IMPROVE  FINANCIAL^ FLOAT 


ROCESSING 


Sis 
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OFFICE  PBOCBSSING  IS  NOT  DATA  PRESSING 

concept  of  office  processing  is  merging  with  data 
ppoceasing  functions  though  office  processing  is^ot  data 
jftocessing,  ;  Large  numerical  calculations,  payroll, 
accounting,  .and  other  such  transactions  have  no  place  many 
typical  office  «  departments^  large  or  small*  For^  ■  many 
small  businesses,.^  these  functions  are  performed  on  a 
time-sharing  or  small  business  computer  system/  'However, 
typing  letters,  arranging  meetings,  ^  coordinating 
activities^  and  ^answering  the  telephone  are  office 
functions  critical  to. improving  productivity* 

.Office  processing,  like  telecommunications,  may  use  a 
stored-pro^ram^  micr oprocessor -con tr oiled ^  computer-based 
system*  It  can  be  exactly  the  same  technologically  as  any 
computer;  '  but  functionally  have  a  different^,  operating 
concept*  ,  ,  * 

4 

We  can  alter  the  concept  of  technology  to  perform  many 
other  .functions*  It  *is  the  merging  of  the&e  technologies 
which  can  solve  organizational  management  problems  ^ich 
most  corporations  consider  least  in  cost  savings ^measures * 

CHANGING  -ROLES  IN  OFFICE  PROCESSING  -  "NO  MORE  WOMEN" 

* 

We  have  come  to  accept  the  encroachment  of  technology 
into  the  corpor^Jbe"  structure  and,  in  spme  cases,  expected 
a  word  processor  to  replace  peopleu^  We  have  failed  to 
understand  that  the  combined  changes  cechnology  is  forcing 
dn  the  sociological  makeup  of  modern  society*  Impacts  of 
inflation^,  legislation^  and  education  have  pushed  "^omen 
into  the  job  market*  In  addition ^  corporate  management 
goals  are  moving  women  and  minorities  into  higher 
positions*  With  all  of  this  uplifting  going  on^  what  will 
be  left  behind? 

*-  CHANGING  MANAGEMENT  STRUCTURES 

-  NO  MORE  BOSS/SECRETARY  RELATIONSHIP 

"  AQNINISTRATIVE  WORKERS  /  WORD  PROCESSING  WORKERS 

-  PRODUCTIViTY  ANALYSIS  INCREASING 

-  ANALYTICM*  INFORMATION  ON  OFFICE  WORKER 


■  .  .819 
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WORKER  EVOLUTION 

UNITED  STATES      "  '         '  ' 

Percentage  of 

the  Working  Force 

1973  1979            1990  Est 

PROFESSIONAL 

TECHNICAL       '         j;^           13 . 2  16 .  Q             20 . 54 
ADMINISTRATIVE 

AND  MANAGERIAL                         9.6  11.0  14.95 

16-.  7         ^  19.0  26.0 

'6.2  7.0  9.1. 

13.0  14.0    ■  19.5 

3.4  3.0  2.5 

PRODUCTION     ]  .' 
TRANS PORATlON  / 

O^ABOR         J  34.6,  30.0  7.4 

Percentage'  ofi. 

the  Working  Force 

LESSER  DEVELOPED 
COUNTRIES 

-    1966  1972      *       1992  ?st 

PROFESSIONAL  -  /  ^ 

TECHNICAL  2.7  4.6       *  ,11.0 

ADMINISTRATIVE      .  ,  * 

AND  MANAGERIAL      ''  0.1  .0.2  4.0 

CLERICAL  2.7  *      ,     '  *  2.6  16.0 

SALES  .              6.7  7.d  9.0 

SERVICE  *     «'          6.7  '                 11.6  12.0  , 

AGRICULTURE  41.3  39.^  ,   •  11.0 

PRODUCTION  -  ^ 

TRANS PORATION  *  . 

LABOR  26.8  -     33.3  37.0  *^ 

Source!  The  Wired  SocJtety  by  James  Martin,  U.  S.  Department  of 
Labor  -  Bureau  of  Labor  Statistics  -  May  1979. 
and. others  .  '         ^  _  Jfe 
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1979  MANAGERS  DlSTftBU*ION  OP  TIME 


PACE  TO  PACE 
PACE  TO  RECORD 
IN  TRANSIT 
TELEPHONE 


35-45% 
25-30% 
5-10%  ~ 
5-15% 


i^sVmaijagers  distribution  op  time 


PACE  TO  PACE  €5-85% 
Meetings  ' 
Ptesent^tTbns  J 
Audio  efonf etencifng 
•   Video  Conferencing 

JN;  TRANSIT  "  5-10% 
COMMUNICATIONS  10-15% 

Dictation 

Telephone 

Voice  Ma^box 

Administrative 


ISVS'-EXPANDING  NEED  FOR  FOliLOWING"  SECRETARIAL 
WORK  STATION  ELEMENTS 

DICTATION,  TYRINb,  AND  PROOPREAbiNG    ^%  « 


ADMINISTRATION  SUPPORT 

TELEPHONE,  MAIL 
AWAY  PROM  DESK 
WAITING  FOR  WORK 
ABSENT 


35'% 
29% 
12% 
5% 


1985  EVOLVaJG  'ADMINISTRATIVE  ANALYST  (SECRETARIAL) 
'  WORK  STATION  "ELEMENTS 


-  DICTATION,  TYPING,  AND  PSOOPREADING 
^  -  AIMINISTRATIVE  ANALYSIS 

*'         Meeting  Coordination 
Travel  Arrangements 
Budget  Tracking 
Purchase  Order  Tracking 
Researching  .  .      ,  ' 

-  ADMINISTRATION  COORDINATION  AND' 

SUPPORT  FOR  MEETINGS,  ^ 
TELEPHONE,  MAIL  , 

-  ABSENT 
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10% 
50% 


35% 
'5% 
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Fewer  women  will  be  secretaries .  Men  will  sHare 
equally  in  this  position.  Men  and  women  will  be  forced 
in^o  non-traditional  roles.  The  impact  can  *be  devaptiiig 
when  the  corporation  forces  new  office  automation  systems 
onto  archiac  sex-based  office  roles.  Fscm  a  management 
perspective/  the  secretary  can  be  eliminated  with  l^tle 
or  no  pain  to  the  organization.  Some  functions  jcanN*  be 
generally  automated  and  the  remaining  ones  ^  left  to 
administrative  nfanagers  who  may  also  manage^  the  .budget  and 
other  activities.  -  ' 

Tfie^mplementation  of  centralized  processing  areas  for 
office  work  ha§|  been  the  trend 'over  the  last  few  years. 
These  centers  ^9r  as  we  have  called  them,  'ta^k  processing 
centers, *  have  been  the  focal  point  £or  major  management 
reorga'nizations.  ^  These  centers  were  not  ij^iftalled  because 
of  technological  limitations,  but  for  management  control. ^ 
Communications  options  allow  these  deviqe^/  great  'freedom 
to^  move  documents  about  throughout  the  corporate  network. 

The  designers  of  word  processing  centers  have  hoped' 
'  that  providing  word  processing  centers  would  result  in  job 
specializatix5n\  and  increase  office  productivity.  From  all 
of  the  studies  which  have  been  completed,  statistics  about 
the  ^off ice^  envirpnment  are  Kot  clear  in  resolving  many  of 
these  issuea.  ^  ,  ^     >^  ^ 

\r  ,    '  : 

The  office  can  be  thought  of  as  an  information'  ^  tool, 
processing  information  from  one  ,  node  to  another: 
/  personnel  communicating  to  accounts  payable  about  filling 
a  vacancy  or  purchasing  reponding"  to  a  re^uest^  for  parts. 
.These  are  information  tcanlf  er .  functions  ,^  or  .task 
processing.  These  activities,  and  many^  others,  do^.  not 
require  paper ,  oral  comitfUnic^tions,  or  real  time  contact. 
Information  can  be  ^sed  as  a  .  tool  to  measure  transfer  or 
tasksr. '  These  aspects  of  .activity  can  be  directly,, 
measured/  and  job  performance  r^ted.         ,  > 

Meoa^s,  reports,  and  mail  are  the  office  tools  ^by  which^; 
any   bureaucracy  works.       Some   of   th^se   tools   are*  j^ing  ' 
developed,     such     as  ^  '  the     action     items,,  coot^i^ating 
calendars ,   memoranda,    and   similar   office   task  documents, 
on    totally    autoroat,ed    systems.      Another'  .tbor   used  to 
measure  office  activities  is  budgets. 


V 


'Zero-based  budgeting^  and  profit  centers  are  all  terms 
used  to  measure  departmental  productivity  in  dollars , 
Each  -  pt  a  department's  activities  '^are  measured  against 
dollar*  performance.  There  are  many  office  functions 
against  which  dollar  *  performance  may  be  difficult, 
iJDmpossible,.  or  undesireable  to  measure.  Information 
management  can  be  the  management  system  developed  for  many 
5f  these  environments,  ^  - 


With  the  development  of  information  systems  allowing 
f*r-  the^management  of  credibility,  "information  float**  can 
be  a  measure  of  productivity,  '•Executives  are  very  much 
aware  of  the  float  when  they  talk  about  finances, ^  said 
Dr,. George  Champine  of  Sperry  Univac,  '•Float,  of  course,^ 
is  the  unused  cash  that  is  waiting  while  information  is 
transferred  back  and  forth,  X  would  like  to  make  the 
point  that  information  float  in  large  organizations  is 
much  more , damaging  than  fii^ncfa^'* 

*'since    we    have    been,  using    new    technology,  .  I  have^ 
noticea '  a  significant   increase   in  our  pace  o|f  activity 
he  said,  •  *^  , 

When    the    office  designers 


can  truly 


address  i%&ues 

such  as  the  increased  speed  of  the  office,  and  at  the  same 
tii^e  not  require  senior  level  people  to  type,  we  will  s^e 
a   massive   miar  at  ion  y  towards    the    autcmatied   *  information 
office,      Thi|f    can  Tonly    occur    when    new    approaches  i 
management    concepts ,    like    organizational    marketing  and 
others,  can  be  implemented. 


Automated  systems  will  allov  j  measurement  of 
information  efficiency  of  the  task  ot  draftsaction.  Armed 
with  this  information  system,  managers  will  be  able  to 
cross  departmental  barriers  to  monitor  activities  and  sell 
their  services  more  effectively.  As  departmen^ts  compete 
for  limited  ■  corporalie  funds,  managers  must  be  able  to 
develop  strategic  plans  to  win~^er  other  departments. 


The    global  corporate 
reality.      New  management 
developed    in    this  areha# 
these  issues  and  desicpi  in 
humaniistic. 


commur^ity    is    fast    becoming  a 
operating    systems    need  '  to  be 
,  We   can   now  l>egin    to  address 
systems  which  are  efficient  and 
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,       .  TELECOMMUNipATIOK?  SERVICES/SYSTEMS  OPTIMAL 

'  '  ,        UPGRADING  VU  THE  DYNAMIC  PROGRAMMING  A^PItCjACH 

\ 

^     Peter  Stavroulal^ls 
School  of  Engineering  . 
'  Oal^land  University 
r  Rochester    Michigan    48063  ' 

^  ^  Abstract  * 

An'optlmal  economic  scenario  Is  presented  fqr  the  evaluation  of  an 
upgrading  scheme  of  a  ^ner^rl  telecommunication  system  via  the  use  of 
dynamic  programming  algorithm.    The  criterion  used  In  evaluating  various 
strategies  Is  the  discounted  present  value  of  all  equipment  and  malpteii- 
ance  costs  oyer  a  finite  time  Interval  (the  planning  horizon) «  The 
telecommunication  services  are  divided  Ip  various  classes  ^f  different  , 
grades  and  the  algorithm  all^ows  certain  regradlng  to  occur  In  an  optimal 
manner^    A^simllar  categorization  of  the  respective  systems  exist.  The 
results  are  quite  general  ai^d  a  multitude  of  speclal^cases  can  be  con- 
sidered as  examples  of  this  algorithm* 


n 
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-rNTRODUCTIQN  *  ^  ^ 

In  this  paper  a  mathematical  model  Is  deriVed  for  the  determination 
of  optimal  telecomm\mlcatlon  services/systems  upgrading  strategies. 
First  the  model  Is  explained  and  then  an  optimization  algorithm  based  on 
that  model  Is  developed. 

MATHEMATICAL  MODEL  ^  .  ' 

P  \  

Let  f(t)  be  the  cumulative  forecast  function  of  the  telecommunlca- 
.tloa  service  demand  as  a  function  of  time  (this  function  Is  assumed  to 
be  known  for  the  entire  study  periods    The  telecommunication  service  need 
not  be  specified  for  generality  but  It  can  ba  any  telecommunication  ser- 
vice Including  telephone  service)*    It  Is  assumed  that  each  service  Is 
subdivided  into  five  subclassed.  .  Each  subclass  Is  some  predetermined 
function  of  this  ft)recast  function*    Hence  If  we  denote  by  x  (t)  the  de- 
man^  of  the  subclass  1  of  the  service  x  at  t^e  t  we  have  the  following 
set  of  relations,  ,  , 


x,(t)  =  gfa(t)) 
X2(t)   --  g^(£Ct» 


(1) 

(2) 


V5 


(£(t)) 


(3) 


We  see  that  we  chose  to  have ^t  most  5- subclasses  for  reasons  -Qf  sim- 
plicity* -The  results  o£  thi^-.gaper  hold  £or  any  number  of- subclasses. 


Similarly  if- we  denote  by  y^it)  subclass  i  pf  service  y 


\ 


(4) 


y2(t).  g|tf(t)) 


g^(f(t)). 


Finally  for  the  service  z  we  have: 


^g^(f(t» 


(5) 
(6) 

(7) 


25 (t)  = 


g5(f(t:)) 


(9) 


g^^  ^ {')  denotes  the  functional  relationship  between 


where  In  all  cases  g^^ 

the  forecast  function  and  the  demand  of  each  subclass  of  a  particular 
service.    To  satisfy  the  demand  of  these  services 'represented  by  x^(t)* 
y^(t)  and  2^(t)*  It  Is  assumed  that  we  have  two  alternate  telecommuni- 
cation systems  which  -for  convenience  we  shall  call  A  and  B-  For.alter- 
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native  A,  the  system  that  provides  the  service  can^be  subdivided  Into 
three  distinct  sulbsystems*    Moreov^r>  each  .subsystem  has  a  descret'e  * 
set  of  capacities,  e*g*  telephone  lines,  etc*  for  the  t:ase  of  telephone 
systems  and  that  each  service  utlllaes  a  different  system/ 

Alternatives  represents  the  simplest  ](^osslble  wa^  of  providing  . 
the  service*    For  notatlonal  convenien(^e  we  shall  maKe  the  following 
definitions:  ^  * 

^11       capacity  of  x-servlce  subsystem       of  type. 

X     "1       where  1    «  1,2,***,N?; 

,x  X  1  1  , 

X  ^  X 

S^j       capacity  of  x-service  subsystem       of  the 
^^x-   type  "j^"-where       -  1,2,;**,nJ* 

S*.        capacltj^'Of  x-servlce  subsystem  of  the 
^  ^  X     typeT'k  "  where  k    -  1^2,  *  *  *  ,N?J* 

X  X  ^  K 


^,       capacity  of  y-servlce  subsysteip       of  the  type 

y.     "1  ".where  1    =1.2,....Nf.  ^  ' 

^        y  y  f  i 


N    capacity  of  y-servlce'  subsystem       of  the  type 
'^^y     "jy"  where  i^' f  1.2.....NJ. 

S^,        capacity  of  y-servlce  subsystem  S?  of  the  -type  , 
i  '  ^  y     "k  "where  k   =  1,2,***,nJ^*  ^ 

^        *Each  subscript  1    represents  a  different  capacity* 

/  ^  '  '  '  . 

The  equivalent  capacities  for  the  a-service  subsystems  are  denoted  by 


The  corresponding  cost  of  each  subsystem  Is  given  by 


^11 

X 


x\v*x/  x\x/  X 


The  same  cost  formula  applies  to  the,  rest^of  the  subsystem  and  in 
general  A(0  and  B(0  are  functions  of  the  capacity  of  the  isubsystem 
under  consideration* 

For  alternative  B,  It  Is  assumed  that  the  system  necessary  for  the 
provj^slon  of  the  service  Is  subdivided  Into  two  subsystems  Indicated  by: 

aclty  of  Subsystems  S    of  tJhe^type  "1"  where  ' 
1  =  1,2,***,N;*  ^     '  ^  *  '^4 

S^x      capacity  of  subsystems  S2  of  t^he  type  "j"  wher^ 


Y 


■  -\ 
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The^  associated  costs  of  these  subsysteiils  are  given  by  equations  of  ^ths  ^ 

fhxlJk  (10)  and  are  denoted  by  C^,  and  C*-*    If  we  Indicate  by  6?  (t) 

the  number  of  systems  S.^    that^are  needed  to  satisfy  all  or  pare  of 
^  11^  •  . 

the  demand  of  x  the  service  denoted  by  x  for  some  ni&iber  of  years  then^ 


1=1 


where 


If 


(11) 


.(12) 


->  ^x 


0^  -(t)  *  0  for  all  K  except  k  =  1  '  ^ 

Ik  .     '  X  ^ 

]*|  l^lcate&F  rounding  up  to  the  next  Integer. 6f  the  ratio  Included  In 
the  brackets.    Besides  the  cost  Incurred  at  the  Initial  Installation 
of  each  subsysteiHt  there' Is  another  component  of  the  cost  which  in 
general  I3  a  ifiinctlon  of  tlie  forecast  function,  f<t).  \  If  we  denote-^jy 
M?(f(t))  that'  cost  we  can  write-:  *  ^  *  ^ 

The  total  cost  of  subsystem  Sj^^^  -  ,  :  ' 

.  ,  >  'C^(t)  -    z       e^^  (t) 

at  the  beginning  of  the  service  life  'of  subsystem  and 


C*(t)  «  iJ*(f(T))^  for  any  t  >  t 


(13) 


Hence  we  see  tha&  the  total  cost  can  be  depicted  In  general  by 
where 

■  c*(t).=  c^u^e^ct))   *  " 

-C^<t)  -  C^tT»0>  -  li^(f(T))»  T   >  t  , 

The  Independent  variable  of  time  t  varies  discretely  In  Intervals  of 
one  year.    Hence,  "  ^    ,  .    y  *  ^ 

t  -  l,Z,y.,T  .         ■        .  - 

where  r  . 


T  Is' the  study^perlod* 
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If  a  deeision  is  made  to  pse  9^^^  -^^o^  subsystem  of  capac±ty  " 
S^^    at  t  »       then  the  next  ins.tant  of  time  we  need  relief       found' by 


if  we  define  the  following  vectors^  i-^'eT; 


1* 

■11 

r  X"-  1 

*x'  = 

^15' 

T 

and  put  Equations  (1)      (9)  into  a  vectorial  form  we  obtain 


'/(f(t)) 


g^(f(t)) 

x{t)  2 

t 

/(f(t)) 

similarly  Iv*' 


(16) 
.(17) 


X 

^1 


C 


'15 


(20) 


(t) 


then  equation  11-13  becomes: 

f 

Since  the  same  type  of  definitions  hold  true  for  the  rest  of  t]je 

subsystemst  the  problem  reduces  to  the  following. 

Find  the  optimal  strategy  0^.    (t)  for  all  j^nd  i    such  that 


(21) 
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'a 


[<t)Pwc<t)-H;^<t)Pwc<t)-H;^<t)Pwc<t)  j 

is  minimized  where  t         t  r  \ 

PWc(t)  =      1        /  (l+i)      -1  j         i  =  interest  rat 
(l+i)*^    Vid+i)^'*^  /         a  =  constant- 


T  / 
t-1     \  ^ 


[3] 


Since  t  is  a  discrete  variable  of  time*  it  can  be  substituted  by  the 
variable  k  and  by  rearrangement  the  cost  functional  (21)  can  be  written  ■ 

aPwc<K)  (  c^<k)-h;^<k)-h;^<kj)  ,  <23) 

In  the  above  formulationt  we  have  tacitly  assumed  that  subsystems 
1,  2,  and  3  are  independent  of  each  other  and  the  optimization  can  be 
performed  for  each  system  separately.    This  may  not  be  true  for  all 
cases  but  the  applicability  of  the  technique  which  will  be  presented 
here  is  not  described  by  this  assumption.    Thus  thre  problem  reduces  to: 

Minimize':  T  v       *  v 

J<e^<K),K),=    E    aPWC<K)C^(K>C*<K,eJ(K))  C24) 


K=0 


Subject  tq: 

;    e,.     <K)s,,   >  I  x,<K)  <25) 
i  =1     ^^x  ,        ^  X     i-1    ^  r  . 

K 

^li  ^^^^  ^  Integer  -  •  ^  (26) 

OPTIMIZAtlQN  ALGORITHM  ^ 

One  intuitive  way  of  at^tacklng  ^  this  optimization  problem  Is  to  try 
all  possible  strategies  and  choose  the  most  economic*    This  exhaustive 
algorithmt  however^  grows  very  fast  and  can  very  easily  become  unmanage- 
able even  with  Htod^rate  number  of  variables.    Fortunately  there  eklst 
modern  mathematical  techniques  which  drastically  reduce  the  computation'^ 
al  effort  Involved  in  determiniijg  the  optimal  ^rategy*    One  of  the  roost 
widely  used  for  these  tyt)e*  of  problems  is         Dynamic  Programming  EL,  2] .  ^h 
main  features  fo  this  procedure  is  that  it  {Starts  with  a  small  portion 
of  the  problem  and  finds  the  optimal  solution  for  this  smaller  problem. 
It  then  gradually  and  in  an  organized  fashion  enlarges  the  problem,  ' 
finding  the  current  optimal  ^lutlon  from  the  previous  one  until  the 
original  problem  is  solved  in  its  entirety*    Applying  this  technique  to 
the  problem  at  hand^  we  obtain  the  .following. 

Let  us  make  tha  definitions 


^  definitions  ^ 


/ 
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D  U    Z    x^(0)         Ti^=    Z  x^(l) 
1"1  1»1 


then  (25)  becoim 


D_  5    2    X .  (T.) 
^      1-1  ^ 

1 


4    '  '^^^ 

l"lx  X  l«lx  X  l»lx  X 

X  X  '  X  * 

^*  ^  ' 

If  we  denote  by  J(j,<,D  ,Dj^,**.,D^)  the  cost  for  satisfying  the  demand 
In  the  time  Interval  benjeen  -j  ana  <  (j  <  <)»  then 

(28) 

\    I  ox  If 

11 


J*(k)  -  mln       mln     ^J*(j  )+J(j  ,  <,D^,Dj^, . . .  ,D^)^^ 


X  . 


where 


and 


J*{k)  Is  the  optimal  cost  for  satisfying  the^demand  from 
t  =  0  to  t  «  <  .  ' 


Is  the  .set  of,  Integers  satisfying  the  first 
conditions  out  of  the  set  of  (T+1)  conditions  given 
by  (27). 


Equation  (28)Njhlch  Is  nothing  else  but  a  functional  expression  of  the 
principle  of  optlmallty  [1,2]  constitutes  a  nedfessary  and  sufficient 
condition  for  the  exlstenc'e  of  an  optimal  policy.    It  represents  a 
recursive  algorithm  for  generating  successively  the  values  of  J*(<)* 
Since  this  recursive  algorithm  is  rather  an  abstract  formulation  aid  in 
conceptually  understanding  this  problem  may  be  obtained  by  an  illustra- 
tion of  a  simple  example* 

Lci  Z^^  =7      Sj^2  '  5*    ^13  '  ^5  '  (29) 

^11  *       +  l*3xSj^^     Cj^2  *       +  l*3xSj^2      ^13  "       +  ^*^^^13 

The,  x:ost  of  subsequent  Installations  of  subsystems  S^^f 
Is  given  by     "        ,  , 

C^^  -  l.SxSj^j^  «  1.3xSj^2      ^13  "  ^•^''^13  ('30) 

Let's  also  arbitrarily  set  .' 
a*E*IC(0)  =  1»  a*PWC(l)  =  0,9»  a*PWC(2)  -0.8 

o*PWCt3)"p^7  a*PWC(4)  =-0.6    *  T  -  5 


3G-16 


A  feasible  ^strategy  of  using  these  three  syst^Eis»  namely  S.^»  S  ^  S.5 
to  satisfy  ,the  demand  at  each  Instant  of  time  Is  given  In  Table  I  wlH 
their  associated  costs  for  each  system*    This  strategy  Is  conditioned 
by  not  allowing  the  subsystems  to  be  used  In  variety  of  combinations* 
Hence  It  Is  no^t  expected  that  either  of  those  feasible  realizations 
will  be  optimal*  -To  find  the  optimal  policy^  we  use  the  algorithm  of 
th^  equation  28.  Hence 


J*(l)  *  min  mln 

•  IT 

j  <  1  e' 

If  we  let  J*(0)  =  0  then 


( 


J*(0)+J(0»1»0q) 


) 


11  (0) 

X 


can  continue  using  this  algorithm  until  we  obtain  J*(5)  *    The  results 
are  given  In  the  form  of  an  organized  structure  customarily  called  pe- 
cislon  Tcee  shown  In  Figure  1  *     It  Is  important  to  note  the  number  of 
paths  which  are  eliminated  by  this  algorithm!    The  alternative  would 
have  been  to  checl^  every  possible  path  which  amounts  to  having  to  mal^e 
363  calculations.    It  Is  ,seen  that  ^he  optimal  policy  Is  given  by  the 
following: 

Install  at  t  =  d    subsystem  S^^^         (0)  =  {0,i;0} 


Install  at  t     1    subsystem  S 


12'  ni 


Install  at  t  ^  3    subsystem  S 


0?,  (1)  =  {Q,UO} 


ef,  (3)  -  {0,0,1} 


Thus  the  optimal  strategy  gives  an  optimal  cost  equal  to  43^78  which  Is 
about  9%  lower  than  the  lowest  cost  of  the  realizations  described  In 
Table  1*     It  should  also  be  observed  via  the  decision  tree  that  If  our 
study  period  were  less  than  5  years,  say  4  years,  an  entirely  different 
path  would  have  given  the  optimal  strategy.    This  algorithm  described 
here  Is  quite  general  and  can^be  easily  applied  to  any  suitable  up- 
grading  scenario. 
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40,39 


1 


1=0 


t52 


t:3 


■t  =  4 


t=5 


*  represents'  J^tK) 
J*,t5)  =  43.78 


FIGURE  I  OECISION^TREE 
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TABLE  1  " 

I  ^  ^ 

FEASIBLE  STRATEGIE'S 


COST  '  V, 


SUBSYSTEM 

-         =  11 

.d^  =  18 

d'(,  =.  31 

\ 

2X).5 

10.5 

10.5  ' 

10.5' 

10.5 

hi 

21.7* 

11. 7' 

11.7 

-  /ll.7 

•^13  . 

4 

* 

16.5 

16.5 

TOTAL  OOST  OP  SUBSYSTEM  S^^  =  20 .  5+0 .  9^  10 .  5+Oj8xlO .  5+0 .  7x10 .  5+0 ;  6x10^.  5  =  52  *  ' 
TOTAL  COST  OF  SUBSYSTEMX„  =  21.7  +  0.9x11.7  +  0.7^11.7  +  0.6x11.7  =  \\1 


■  TOTAL  COST  O'P  SUBSYSTEitf  S^ ,  =  26.5  +  0.8x16.5  +  0.6x16.5  -  *=  t9..6 


,  •       sotplehental  telephone  services 

'present  status  and  pvture  policies 

I 

Nobuyoshl  Yanaglsawa.  , 
Nippon  Telegraph  &  Telephone  PubXlc  Corporation 
Tokyo^  Japan 


Abstract 


The  two  long<"C her  1  shed  goals  of  the  Nippon  Telegraph  &  Telephone  Public 

Corporation          jellmlnatlon  of  unfilled  applications  and  nation-wide  direct 

distance  dialing   were  attained  In. March  1979*    Now  NTT  Is  committed  to 

develop  and  Introduce  various  new  telephone  servlcas  to  Its  36  million-plus 
subscribers  In  parallel  with  such  non-volce  services  as  visual  communications^ 
new  data  network  and  public  switched  facsimile' servlces^Thls  paper  analyzes 
the  present  status  of  the  new  services  provided  on  the  telephone  network^ 
Identifies  problem  areas  and  suggests  future  courses  and  policies* 

1*  Introduction 

In  March  1979^  the  last  manual  telephone  exchange  In  Japan  was  converted  to 
automatic  operation  to  mark  the  final  attainment  of  NTT*s  long-^cherished 
goals  of  waiting  list  elimination  and  nation-wide  direct  distance  dialing* 

However^  the  large  Increase  In  the  number  of  residential  telephones -has  re^- 
suited  in  financial  pressure  by  decreasing  average  per-llne  Income*  Paced 
with  this  sltuati;:>n^  NTT  has  to  strengthen  its  financial  basis  by  Improving 
service  to  Its  36,  million-plus  subscribers  so*a^  to  meet  customer  needs  and 
stimulate  traffic  as  well  as  by ,  Introducing  sych  non-^volce  services  as.    '  ^ 
visual  communications^  new  data  network  and  public  switched  facsimile^ services^ 

This  paper  analyzes  the  present  status  of  the  new  services  provided  on  the   ^  ^ 
telephone  network^  Identifies  problem  areas  and  suggests  future  courses  and 
policies  concerning: 

(1)  NoOl  services  to  be  provided  through  the  addition  of  new  functions  to 
tfcelexlstlng  network  (to  be  referred  to  In  this  paper  as  "network  pro- 
vided supplemental  services'')* 

(2)  Terminal, equipment. 
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2.    Rreserit  Status  and  Problem  Areas*.       -  # 
2.1,  Telephoffe  network  \ 

Japan*s  telephone  network  has  grown^to- a  giant  system  o^^x^  than  36 
million  subscribers*    Tlve  network  itself  was  completely  automatized  in 
^larch  197?.    Reflecting  the -long  history  of  development,  stetj-by-steo, 
crossba^  and  electronic  switching'systeros  are  used  side  by  side  i^n  the 
network.    In  addition,  depending  onr  the  exchange  size  and  hierarchy, 
'  differnt  types  of  switches  are  used*        •      '  . 

\TaHe*l  shows  switching  syt^s  to'^b^  used  in  differMt  exchanges  "and 
Table  2  shows  switching  equipment  actually  installed  according  to  ^^pe 


Table  1    Types  bf  Switching  Equipment  Used  by  Different  Exchanges 


-  * 

Type  of  Switching  System  ^ 

Step-by-  Step 

Crossbar 

Electronic 

Introduced  In 

1926 
/No  new- 
installation 
since  1973) 

•  1957 

Local 
Switches 

Sma'3^1 
exchanges 

A  Type 

>> 
C-1 

C-2. 

D-30 

> 

Medium  size 
exchanges 

or 

C-460 

 *v  

D-20  ■■ 

« 

Large 
^  exchanges 

H  Type-  ^ 

C-400.. 

D-10 

—  £  . 

T —  — ' 
Toll  switches  ^i 

\  '■  ■ 

Ct6 
(2w) 
C-8 
!       t4w>  - 

"  D-10 
(TS) 

Table  2    Types  of  Switching  Equipment  in  Use 


Type  of  Switching  System 

Local 

-Toll  ' 

Step-'by-step  systems 

* 

14% 

—  fT-*  

Crossbar  systems  ^ 

81% 

81% 

Electronic  systems 

5X 

1?%  ' 

83i>  ■  ■ 
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In  ofder  to  introduce  new  services  in  response  to.  the  tiee^d  of  the  user  pub- 
lie*  the  existence  of  diffelrerit  types  of  switches  having  different  functional  ^ 
. limitations -must  be  clearly,  recognised.    Necessary  modification  or  improve- 
ment of  the  switches  must  be  properly  planned.  r  , 

'The  present  telephone  network  has  following  shortcomings: 

(1)  In  order  to  introduce  new  services  envisioned  through  market  studies  and 
^research  activities*  substantial  modifications  to  the.  present  telephone 

network  are  requi^red.    Improvement  of  the  signaling  system,  sophistication 
of  the  message  accounting  equipment  and  addition  of  Information  storing.^ 
capabilities  may  be  required*  v  '^^  ^ 

(2)  .Becaus^e  of  their  <design'' principles*  step-by-step  ^systems  are  hard  to  modi- 
fy to  accommodate  new  services.    Substantial  expenditures  will  be  needed 
to  modify  them*    For  th'is,  reason*  some  of  the  new  services  are  noD  avail- 
able to  subscribers  served  by  ste^5-by-step  exchanges*    Although  nfew  instal- 

^     latlon  of  step-by-step  switches  Ifas  been  already  discontinued*  14%  of  the 
'  existing  switches  are  of  thi^type.  ' 

(3)  ^  Some  80%  of  Japan's  switching    equipment  la  crossbar*     Crossbar  ^witthes  , 

are  s.till  i»^ing  Installed  along  with,  electronic  switches*  Although 
existing  new .  services  \re  mostly  available  to  both  crossbar  and  elecTEronic 
exchange  subscribers*  sonie  services  to  be  Introduced  in  the  future  are 
not  easily  accommodated  by  crossbar  switches* 

(4)  In  spite  of  the  fact  that  most  of  the  new  services  presently  under  deve-' 
lopraent  are  only  possible  with  the  use  of  electronic  switches*  their 
installation  has-been  slowed  down  because  large  waiting  list  for  tele- 
phone installation  have  been  eliminated. 

2.2    Network  Provided  SuDolemental  Services 

Through  the  end  of  NTT*s  fifth  Five-Year  Telephone  Kxpansioh  Program*  emphasis 
was  placed  on^the  expa^nsion  of  physical  plant  to,  eliminate  unfilled  applfcLcations 
and  ^provide  natioiNwide  direct  distance  dialir\g/   During  this  period*  newly 
introduced  items  were  mainly  limited  to  terminal  equipment*     Introduction  of 
new  network  provided  services  had  to  wait  unt±il  tbe^late  L:960's  when  cross- 
bar swit<^h^s  became  fairly  common*  ^'t  "  ' 

Table  3  lists  the  hetworj^ro^ided  supplemental  s'fervices  presenrly  provided 
by 'NTT.  ^    ,  Jl  ^  ,        '      -  \ 


Table  3    HTT^s-Supplemental  Telephone  Services^ 

(Services  provided  by  addicion  of  new  functions 
Co  the  mti0^ing  system) 


As  of  March  1979 


Service 

Introduced 
in 

'Number  of 
users 

i(Thousand) 

Switching 
System 

Remarlcs 

• 

* 

sxs 

CB 

ESS 

Pushbuccon 
ceiepnone 

^969 

2.444, 

V 

X 

X 

Abbreviated  dial* 
ing  of  numbers 
is  possible* 

Call  waiting 

1970 

199 

X 

X 

An  incoming  call 
during  conver-* 
*sation  is  notjL- 
fied  by  audible 
fone^The  subscriber: 
can  pick  up  the  ^ 
call  b/  iiocSk 
switch  operation* 

International 
direct  dial- 
ing 

1973 

21 

X* 

X 

NTT  provide  this 
ser^^ce  as  KDD's 
agent,  , 

t 

Absent 

sutfscriber 

service 

i 

1977 

20 

* 

Announcement  of 
absence^  shop 
closure  etc.  in 
pred£t€^nnined 
message  is  given* 
Subscribers'  dial 
operation  can 
choose  proper  mes- 
sage^  start  or 
stop  announcement 

Service  in  crossbar  ejjfehanges   will  start  in  1979*  Since  no 

nuiiber  identification  function  is. equipped  with  crossbar  systems* 
subscribers  served  by  them  must^  dial  their  own  telephone  numbers 
in  addition  Co  called  party  telephone  numbers* 

Por>rotary  dial  subscribers  who  cannot  input  alternate  numBers  to 
be  called  during  absence  by  pushbutton  operation^  central  office 
personnel  will  input  the  numbfers* 
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Problem  areas  Identified  by  the  experience  of  these  netva)!4^provlded^sup" 
plemental  services  are:  ^  ' 


CD 


(2) 


(3) 


With  the  Increae^e  1^  variety  of  Sefvlces,  difference  In  service  capa- 
l)llltle5  of  different  sHLcfilng  systems  has  become  mtfre  pronouricedl 
Most  of  tb<i        jervlce6  are.  not  available  In  step-'by-step  exchanges* 

^  Mie/nce  In  costs  of  providing  new  services  by  the  type  of  switching 
systems  renders  "natlon^vlde  uniform  pricing  difficult  an4  calls  for^ 
reconsideration  of  f ate^akijig^rlnclples .  ^ 


In  spite- of  the  vital  jttfeS  of  market[tests  to  assess  cu3tomer  accep- 
tance^nd  wllllngi^as  to  pay^  exchange  conditions  and  high  costs  In* 
vojved  tend  to  prevent  such  tests. 


Accurate  forecast  of  demaifd  Is  ver;^  difficult  because  of  the  fafctots 
stated  in  (3)  above.*  The  Initial  "stage  of  service  offering  sometimes 
results  either  In    Idle  cfapaclty  -  by  shortage*  T)f>deTnand  or. unfilled 
deis^nd  becayse  of  capa^'ty'  shojttagev 

/    /  ^ 

2*3    Terminal  Equipment      \  (  ^ 

NTT  has  been  developing  and  inttroducj,ng  varloiJs*  types  of  terminal"  equiptaent 
?o  both  residential  and  business  marloats.    Whi],Va  full  r^nge  of  equipment 
Is  not  provldedj^  fair  vat^lecy  of ]  rt^ft^ls'avail^le  to' customers. 
Pi^blem  arej^s  or  terminal  Aqutpment ^service  are  asxx^lows:  ^ 
\     >  *    !  /'      '  * 

(1)    ^eciuse'^  of  a  shar{f  Increase  In  the^number  of^maln  Ilties^  the  ratio 

of  extension  telephon^^'  tjo  main  telephones  Is  decreasing  year  by  year. 

As  rabife  exteihsions  i^ansjifore  traffic  ^nd  revenues,  t^tie  decliije 

Is  of  ^reat*con(Jfem  to  us.      \  ^ 

.*Table  .4    Ext^nslon/^l^in^VlnB  Ratios 


I  Fiscal  Year 

I 


7^ 


Extension/ 
I  Main  Line 
I  Ratios 


tae? 


0.47 
V 


1972 


^37 


.1978 


0.26 


Ratio 


Total  telephones  -  Main  telephones 
Main  telephones  , 


(2)    Since*  1953,  .customers ^have  been  allowed  to  provide  their  own  PBXs  and 
extensions   which  m^et    a  set  of  technical  -standards  approved  by  the 
Ministry  of  Posts  and  Telecomraanlcatlons .    In  this  context,  NTT  must 

^  \  step  up  Its    development  efforts  and  Introduce  equipment  well  suited 
to  customer  needs  and  requirements.  / 


)  : 
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(3)    Pricing  of  terminal  equipment,  which'is  totally  based  on  flat-rate  ' 
rentals  at  present,  must  be  reexamined  to  enhance  the  variety  of 
payment  methods  available  to  custoi(ers. 

3.  .  Future  Courses  ,  ^  K 

j,l    Network  Upgrading 

order  to  introduce  various  new  services,  additional  functions^  such  as 
common  control ^^signaling,  orijginating  number^  identif  ication  and  information 
storage  must  be  add^d  to 'the  network*    These  functions  can  be  realized  only 
by  stored  program  control  systems*         However,  crossbar  and  step-by-'step 
systems  will  continue  to  be  used  ^or  a  fairly  extended  period,  of  time 
and  will  need  substantial  modification^  .to. accommodate  new  services* 

NtT  policies  toward  these  probl^t^    are  as  follows: 

'     '    *    ■     ■  7 

(1)  Procfe^^iragi^of  these  new  services-  at  the  local  exchange  mu«f  be  avoided 
as  long^as  possible..    The  call  processing  functions  must  be  centralized 
^t^h^gher  hierarchy  exchanges*    The  addition  of  necessary  functions  can 
be  made  ^at  these  higher  rank  exchanges*  $ 

(2)  In  order  t©  provide  for  new  services,  NTT  designated  tha  electronic 
systems  as  its  standard  switching' 'system  in  1978  in  lieu  of  the  cross- 
bar systems.    On  this  occasion,  the  following  guidelines  were  estab- 
lished for  the  introduction  o£  electrohic  switchers,  '^^m 

a*    Priori^  will,  be  given  t;o  larger  exchanges  with  large  demand  for  new 
services*  '  '  S 

b*    Priority  wfll  be  given' to  higher  rank  exchanges  centralizing  new^H^ 
*  vice  processing  functions    of  local  exchanges-"  •  *  ^ 

(3)  New  anstallacioii  of  step-by-step  systems  was  discontinued  in  1973,* 
Existing  ones  will  be  replaced  by  elactronic  switches  because  step- 
by-'step  switches  prevent  the  ^hooth  introduction  o4i*new  services. 

^  Replacemeot  must  be  carefully  p*lanned  taking  into  account  .their  re- 
us^ programs  and  be  executed  on  a  phased  basis.  & 

^  '  *\  '  ' 

3*2    Introduction  of  Network  Provided  Supplemental  Services 

I  *  Highly  varied  lists  of  supplemental  services  are  envisioned  thrPugh 
^•^-cusi^wfl^r  needs  surveys  and  research  activities*  ^The  services  listed  in 
Table  5  are  under  actual  development  by  NTT*    The  following  miist  bfe  con- 
sidered before  their  introduction*       ,      \      ^  *  .     ,      ^  - 
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TaSle  5     Some  Examples  of  Mecwork  Provided  SuppXemencal  Services 


Service 


Dual  number 


Automatic 
caU 

transfer 


Conference 
call 


Hold  on. 
enquiry 


^Authomatic 
booked  call 


Wl^e^  area  ^ 
telephone^ 
service  ^ 
^ (inward^ 


Description 


Two-  numbets  are  fassign- 
ed  ^o  a.  single  exchange 
line  one  of  which. is 
unlisted.  Calls  to  the 
unlisted  number  can  be 
answere'd  personnally 
^hile  transf errii^g  ^he 
call  to  the  listed 
number  to  the  absent 
subscriber'  service. 


inputting*  before 
Vacating  the  home* 
the  number  to  which 
calls  are  to  be  trans- 
ferred* the  calls  ar- 
riving thereafter  are 
transferred  thereto. 


Sig. 


Char* 


A  conference  initiator 
can  set  up  conitection 
wj!tt^  two  or  more  parties 
by  ^^ling  a  co^e  num- 
bec^uaDarties*  numbers 


A  subscriber  engagect  on 
an  estanished  call  can 
set  up  another  call  to' 
a  third  party  and  switch^ 
from  ope  call  to  another 
as  required  . 


By  dialing  a  code  num- 
ber and  designating 
th'e  message  contents* 
a  call  is  ni^de  autpmajf  i- 
callyto  the  designated 
number  a^  a  specific 
date  aiifi  time  to  deliver 
the^. specif ied  message^. 


^  Charges  of  incoming 
calls  to  the  telephone 
Subscribing^ to  this 

'Service  are  levied  to 
the'  called  party  on  a 
flat-rate  basis*  - 


The  same  as  above  with 
restriction **of  calling 
^  partie's*  location.  


X 


I 


Inf , 


!  X 
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De'cailed  billing 

f 

4 

Details  of  originated 
^alls  (dates^  called  . 
numbarsu,  ^me;ssage~^nits^ 
charges  etc*)  are  ^given 
as  an  attat'thme'nt  to  the 
bill* 

1—        '  ^ 

* 

X 

r 

i 

— 

Y' 

X'    !  . 

t 

■    !     -  ! 

> 

Recall  on  busy 

By  dialing  a  code  "number 
plus  the  number  of  a 
^rty  whose  line-  is  busy, 
a  redxnrn  call^yill^be 
automatically  set  up 
when  the  party  is  free* 

X 

X 

r 

X  i 

X 

E 
I 

Calling  party 
identification 

The  number  of  the  calling 
party  will  be  automatic- 
ally *^ent  for  the- benefit 
of  information  providers 
operated  on  a  membership 
basis. 

m  ^ 

\ 

X  " 

4 

 :  T  

Automatic 
reverse  charging 

1   ■  • 

t 

j        >               V  , 

An  automatic  reverse 
charg;iag  is.  possible 
by  diali-ng  a  code  plus 
the  ptaS?:y's  number* 
Reverse  charging  is 
authorized  by  the 
calle4  party's  author- 
ization signal* 

X 

i 
\ 

X  . 

^ — — , 

I-  - 

X*  ■ 

! 

'  1 

Sig.  =  Signaling  , function  ■  Chari 
I,D«  ^  Identification  function  il^nf. 
V6,    *  Voice  response 'f  mef ion 


Charging  function 
Information  storage  function 


/ 


3G-27 


Bi2 


(1)  Differing  from' terminal  «qulpm«nt  9«rvlc«ak  market  data  for  network 
providfed  services  needed  to  assess  demand,  define  required  functions, 
and  specify  utilization  conditions  are  hard' to  acquire*  Various  market 
tests,  including  free  trial  use  by  selected  customers  &nd  locally 
limited  test  offering,  must  be  actively  conducted  before  Introduction 
of  the  service  * 

(2)  Substantial  Investment  which  Is  common  to  various  new  aervices  vlll 
be  required  to  upgrade  the  network*    How  to  allocate^  these  common 
costs  tp-dl£^erent  services. Is  an  Important,  problem*  Establlshm^ 
of  ratemaking  principles    reflecting  this  factor  Is  urgently  nee 


(3)    Various  services  have  been  provided  on  a.  f lafrate  basis  until  now* 
Frat-^rate  pricing  has  Its  c&n  advantages'  in  Its  easiness  to  under-'  , 
stand  and  stableness  of  InoDme^.  However^  new'^servlces,  .which  are  , 
radially  different  from  existing  services  in  their  system  config^ 
uratiod  and  service  provision  process,  need  new  pricing  principles- 
A  reconsideration  of  ratemaking  principles  is  nece3dary>)y  taking 
into  account  custotner  convenience,  usage  promotion  effects,  ir^enue/ 
«   cost  repercussions  etc*  ,  t  ' 

3*3    Ten^inal  Equipment  -  . 


Varios  types  of  terminal^equipment  are  widely  used^y  residential  and 
business  customers*    With  the  acceleration  of  people's  economic  and 
social  activities,  cu^omers*  needs  for  terminal  equipment  will  be 
ever  more  sophisticated  and  varied*  ^      ^  ' 

The  tecent* development  of  revolutionary  new  technologies^  such  as 
integratetl/circuits  and  intelligent  terminals  has  mad^  fj^bsslble  the 
further  development  of. new  terminals,  *  ■  ^ 

The  following  factors  are  takeh  into  account  in  thll  development  of  NTT 
provided  terminal  .equipment*'  ^  y  \  ^  ^ 

(1)  As  r^id  inno^tion,  stimulated  by  factors  such  *as  new  technology* 
customer  needs    and  competition,  is  expected^  in  this  field,  a  wiei4* 
variety  of  new  equipment  must  be  researched  ^nd  developed* 

(2)  In  developing  NTT  provided  new  terminal  equipment, ^emphasis  will  be 
,  placed  on: 


a. 
b, 
c* 


Equipment  fundamental  in  using  te^communlcations  services^ 

Equipment  contributing  to  pioneering  nev  technologies  or  services*. 

Equipment  for  the  aged  or  handicapped  or'equipmfent  promoting  social 
welfare*  ^       ^  "     "  .    -  ' 
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\ 

\ 


<3)    Considering  the  shorter  life  cycle  of  the  nev  equioment  anc^res" 

ponding  to  customers*  desire^  tvo-tler  pricing*.  lumtNaug}.  payment  ^ 
and  other  paymenc  plans  must  be  considered* 

<4)  ^  In  Che  future,  a  large  variety  of  terminal  equipment  will  be  demand- 
ed in  small  quantities  each.    NTT  may  noc  be  able  Co  offer  every*' type 
-of  equipment  needed  by  customers*    For  Che  private  suppliers*  equip- 
ment which  Is  co^yenlentt  KTt  will  consider  such  measures  as  selling 
them  at  KTT  commercial  offices  or  advising  customers  of  the  existence 
of  sucli^equipment*  ^ 


t 

/ 


\ 


/. 
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ALTERHATIVES  FOR  OPTIMAL  TELEPHONE  . SWITCHING  GROWTH 

Donald  R.  Sayre 
IBM  World  Trade  Corp.  -  Americas/Far  East 
Horth  Tarrytown,  Hew  York 

ABSTRACT        ^  .  ' 

There  Is  a  need  In  most  countries  to  enhance  existing  tele- 
communl cat lonfr  facilities  to  accomodate  futurevolce,  data, 
fax,  etc*   applications*     In  addition,   there  is  a  need  to 
keep  existing  plant'  operational  for  extended  periods  while 
offering  the  sai^e  services  as  electronic  switching  systems* 
Upgr'adlng  existing  step-by-step  and  ctossbar  exchanges  with 
attached  mini-computers  can  be  a  vehltile  to  achieve  this 
goal*     This  paper  deals  with  the  need  for  such  enhance^d  Sys- 
tems and  how  they  can  be  Implemented  to  offer  such  functions 
as  Custo%  'Calling  Features,  metering ,  Usage  Sensitive  Pricing « 
computerized  maintenance ,  data  communications  and  Inf ormat 1  on/ 
directory  asslsta|^e*' 

XHTRODUCTIOH 


With  rapid  ratea  of  technological  progiress,  and  the  Important 
expansion  of  International  trade,  most  nations  have  Identified 
t elecommunl cations  Improvement  as  a  slgnl f 1  cant  nat 1 onal 

"^rlarlty  Item*     Telecomo^unlcatlons  facilities  are  not  only  Im^ 
^ort ant  to  streamlining  the  operations  of  Government  and  "Com-^ 
merce,   they  are  becoming  critical  to  Indlvldi^al  access  to  tnf or 
matlon  for  education,  medical  services,  and  entertainment ,  as 
well  as  business*  performance  measurement ,   government  accounting 
and  so  forth*     They  are^  even  Important  for  the  deployment  and 
operation  of  high  technology  manufacturing  capability,  data' 
collection  of  all  kinds, , and  the  unlflcatlonof  nations .with 

'geographically^  Iso'lated  communl  ties  *  *  > 

Toward  the  goal  af  Improving  telecommunications ,  substantial 
budgets  are^  being  allocated  for  projects  ranging  from  satellite 
communications  and  fiber  optics,   to  Installat^lon  of  local  loops 
for- basic  telephone  service*     Central  office  switching  capacity 
Is  being  expanded  by  the  addition  of  electromechanical  equip-  ^ 
men t ,  as  Well  as  by  Installation  of  new ax,   stored  j/fiogram  con^ 
trolled  central  exchanges  *     Hewet  equipment  allows Vp<  only  ex- 
panded cap  a  city,  but  many  sophisticated  new  sme^t^Cp^i^  aV  well* 

*Hew  servltces  ^Iftclude*  such  features  as;  automatic  caM^ 
abbreviated  dialing,  message  recording,  call'  wal ting jlndl cation 

'  Ben^lts  of  n^v  equipment  are;  Improved  reliability,  lower 
maintenance  requirements,  le'ss  space  required,  better  cost  per- 
f  orm^an  ce  *  '  %  * 
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As  In  every  ,otKer  business,  common  carriers  are  faced  with  the* 
dilemma  of  determining  how  to  achieve  the  greatest  degree  of 
service  expansion  for  the  budget  available* 

In  many  Instances,   the  function  and  productive  life  of  Installed 
electromechanical  equipment  can  be  extended  by  the  addition 
of  mini- computers  to  the  central  office  or  operator  switch-' 
boa?ds»     Addition  of  functlxjn  to  Installed  plant^  using  mlnl^ 
computers  costs  significantly  less  than  traditional  telephone 
equipment  In  many  cases.     In  addition,   It  Is  more  reliable, 
accurate,  ^and  consumes  less  power  and  space* 

APPLICATIONS 

Examples  of  some  of  the  mlnl-comp^er  applications  ^are;  Toll 
Ticketing,.  Mech|inlzed  Cord  Boar/T,  Centralized  Auto^natlc  Message 
Accounting ,  Dlre^^tory  Assistance ,  Paper  Tape  RS^placement ,  Cen- 
tralized Toll  Data  Collec  f  Ion , /Custom  Calling  Featfires,  Optional 
Measured  Service ,  Computerized/ Elec tronlc/Bl lllng  Systems ,  Traffic 
Data  Collection,  Magnetic  Tape  Replacement ,  Toll  Record llig ,  Common 
Channel  Interoffice  Signalling  and  Comput erl zed  Director* 

Tjtplcally ,   these  systems  ai;e  connected  to  existing  s^ Itches  and 
rel£t(ed  equipment  through  digital  Input  and  digital  output  cir- 
cuits on,  the  mlnl-t computers  *     Since  most  swl t  ch  cl  rcul t s  are 
**open  or  closed"  or  **on  or  off'*,   the^y  are  basically  qul^e  com- 
^atlble^  with  computer  li^terf  aces  * 

At  this  point,   I  would'  like  to-  describe  some  oi  the  specific  com- 
puter applications  to  which  I  ref ar •     Working  In  reverse  order , 
I  {fill  first  describe  the  Computerized  Director.*     This  particular 
application  Is  designed  to  replace  multiple  electromi^chanlcal* 
s^s tems  at  a  lower  functional  cost  with  a  corresponding  reduc 1 1  on 
lr[  maintenance*     The  system  accepts  .both  dial  ^ul^e  and  multi- 
frequency  tone  'slg  nailing,  reads  aut  omat  Ic  number  Ident  l*f  Ic  at  Ion  ' 
for  the  calling, number ,  and  translates  and  routes  all  calls*  It 
provides  out -pulsing  with  the  appropriate  called*  number  in  either 
dial  p'ulse  or  mult  1- frequency  signalling ,  as  necessary*     Fo;r  In-  . 
creased  efficiency,   the  system  provides  an  added  "look  ahead" 
function  on  out-* going  trunk^to  minimize  busyv^hdlt;lons  and  to 
Increase  call  handling*     It  also  allows  updating  of  the  trans-  > 
late  tables  via  teletypewriter ,  reduces  f l^or  space  f or , equl p- 
ment  required,^  and  provides  real-tlme  traffic  and  troub-le 
s'tatlstlcs  for  the  switch  to  which  this  equipment  Is  attached* 

In  reallstlb  b,uslness  > terms ,  thla  particular  application  for'  one 
telephone  company  tutned  out  to  provide  f unqtlon  at  half  the 
price  of  traditional''  electromechanical  equipment .     It  consumed 
one-f  our  th  of  the  spjstce  ,  resulted  *one- tenth  of  the  maintenance ,  . 
and  reduced  the  hold  time  to  two- thirds  of  that  for  electromech- 
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'  anlcal  equipment.     This  application  took  nine  months  from  In- 
ception to  the  establishment  of. an  operational  system* 

Another  application  Is  called  Mechanized  Cord  Board.     In  this 
Instanc^^^  mlnl-cdmputerd  were  attache^d  to  operator  panels  to 
Improve  operator  call  handling  efficiency  by  reducing  the 
average  wait  time ^  or  the  operator  work  time  per  call*  It 
further  reduced  the  toll  Investigation  requlrem^tff  because  It 
Increased  accuracy  of-  toll  recording^   ellmlQ^atTe^  manual  records 
Ing  of  specific  call  *  Information  ^   provided  more  precise  ^ 
call  timing ^   Improved  the^  traffic  and  work  time  statistics 
and  established  a  useful  tecord*     Ft  further  provided  a  magnetic 
media  output  of  the  precise  'record  of  each  call  placed*  This 
application  was  developed  for  telephone  companies  who  had  a  * 
relatively  small  number  of  operator  positions  In  one  lo cat  Ion 
where  total  replacement  of  the  operator  positions  could  not  be 
economically  justified*     In  this  casei   the^mlnl -cQmpu te r  was 
used  to  enhance  the  function  of  older  operator  pdsltlonSi 
provided  added  'function^   Increased  efficiency^  and  reduction 
In  manual  recording  of  calls,    ^he  net  benefits  were  In  Im- 
, proved  cUs tomer  service^   Improved  operator  efflclenclesi  re- 
duction of  data  processing  costs,  and  Increased  revenue  to  the 
telephone  company .  .      ^  ^ 

Common  Channel  Interoffice  Signalling   (CCIS)   can  be  supported 
by  application  of  ml-nl^- computer s  'to  off-load  slgnajl^s  from 
voice  trunks  and  to  provide  additional,  advanced  services 
such  aSf  automatic  call-backt  priority  call  rlnglngi   and  pre- 
selected CO  ll&'c  t.   *In  this  Inst  an  ce  mlnl-comput  er  s  can  be  used 
to  link  cross  bar  an.d  step-by-step  end  offices  to  a  CCIS  net- 
worit *     The  function  provided,   In  addition  to  Interfacing  central 
office  and  CCIS  llnks^ would  be^to  generate,   receive  and'  Inter- 
pret CCIS  messages,  pra^rlde  buffering,^  error  control,   and  re-  ^ 
transmission*     It  wouldXfurther  allow  utilization  of  diverse 
routing,   selection  of  ali^rnat e  toutes  on  outage,  monitoring  of 
line  quality  and  f acllltarion  of  maintenance  by  use  ol  dlagno- 
dtlcs*         I  ^ 
« 

Advantages  acquired  In  this  application  are ;   Improved  signalling 
speedi   shorter  call  set-up^  time ,  reduced  trunk  and  sv It ch  hold- 
ing times  and  Imijroved  network  efficiency.     Duplex,  signalling 
Is  accomodated  allowing -transmission  of^  more  Information  In 
both  directions  without  Interfering  with  ongoing  conversations* 
It  can  also  minimi ze  bandwidth  res  tr let Ion s  and  provl de  a 
vehicle  for  controlling  fraud  which  occasionally  takes  place  ^ 
with  Inband  signalizing  *     iHe  us«l  of  mlnl-compuj:ers  for  CCIS 
allows  common  carriers  to  upgrades th el r  communication  f acl 1-  ^ 
Itles  to  be  compatible  wlJth  CCITT  standard,  i/6  and  at  the  same 
time  'achieving  Improved  reliability  of  their  Interface  &±9^' 
nailing  facilities  * 
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WHO  stann  pay.pm  TELEvrsrcw?  the  dtlehma  in  developing  tooNTRres 

WJLAKH  R.  DOA 
INDIAN  INSnnJTE  OF  KASS  f;OKIitUNICJ!eriOM  ' 
NEW  DELHI 

IN  the  early  a^20s  iifaeo  telertsion  technology  was  stiU  in.  its  initial 
stages  of  derelopaeiit.  a  science  writer  predicted  **^,,ighen  it 
(telerlsion)  arriVes,  we  shall  find  so  many  coBTdKences  in  it  that  we 
sbali  tfODder  bow  we  ever  got  on  witboat  it  in  the  past/^ 

Rfty  years  later,  in  1975,  television  had  virtually  become 
ait  integral  part  of  the  sprairting  global,  comnranication  system  toiu  . 
around  sophisticated  computers  and  space  satellites  criss-crossing  the 
sfcies^    Television  nqw  speaks,  what  VOlson  Jiiz^  forecast^  on  intev--^ 

natioi^al  language  of  technology,  and  it  has ^  become  the  **sight  and 

•        '  a 

sound  interpreter  of  the  dialogue,  making  it  understandable  to 
everyotte/^^teleTision  has  becmi^  the  forum  of  a  new  age  of  int^ 
depend^te^  \he  only  mass  medium  wly  capable  of  crossing 
geographical,  eultural  ^nd,  political  bakers  to -linfe  jj^n  ^d  nations, 
in  an  evolving^ world  feommunity***     Indeed^^'^television  has  maxeria-  ^ 
Tized  so  quickly  froo  a  itft  waiting  technological  revolution  that  we 
hav^<^t  hacl  a  tpflective  chance  to  <iiefine  its  purpose  and  set  its  '  ^ 
goals*'*''  '         ^  ,     '       ^  ^ 

However,  the  introduction  of  television  in  developing 
countries  is  a  phenooenon  originating  in  tbe  early  1950s*  Though 
televislM  is  nw  adopted  by  most  developing  cojtntries,  the 

^d|,i*fesscnt^i[ly  is-  at  a  nascent  sta^e  there*   Tif  its  present  ^  . 
foiwat,  teie^^on  in  developing  nations  has  irsually  a  restricted 


coverage  generally  serving  main  urban  centres,  and  only  rarely  it 

functions  in  niral  areas  or  in  the  suburbs*    Provi.dino  extensive 

television  service  is  not  only  .a  tough  nroblem  oX  technology,  it  is  a 

colossal  financial  dilemma  of  enowraous  prop^hrtions  beyond  the 

esconomic  c?»pf5city  of  most  develon^ng.  countries •    Rightly  hJ»s  l^llbur 

Schranm  underlinMt    ''Televisions^  the  most  costly  of  the  media  to 

capitalize,  and  it  required  perhaps  a  vride|:  diveiisity  of  skills  tha^^ 

any  other. medium*  ^Its  receiving  sets  zra  expensive,  compared  wjth 

radio,  anrf  repairs  are  most  difficult  and  costly***^. 

Television  having  established  itself  as  a  conspicuous 

synonyjn  of  national  modernization^  most  developing  countries  have  Tone 

in  for  the  medium  at  varying  levels  of  ^quality  and  quantity  of  covetoge 

of,  their  territories.    The  medium  tvhifch  is  so  itbiguitous  in  th^  \Vest* 

Is  only  at  the  elementry  stage  in  developing  countries*    The  reasons 

for  tnis  tsrdy  or  hesitant  development  are  many*    Generally,  lack  of  , 

,  fiir^inces,  dearth  of  sonhisticated  equipment/and  technical  difficulties 

are  respoirsible  for.t4ie  limited  exparfsi on  of  television  in  developing 

countries*    ftit  if  we  dig  deeper,  tve  shall  discover  scnrclty  qf 

  '  *     -  j  ^ 

financial  resources  to  be  Jfflfe  primary  cause  of  the  slow  deveiopmcnt 

of  television  systems^*  ,  '    ,     ^  . 

-    .  Becatlse  of  a^te  financial  problems,  television  has  not  made 

eonorete  progress  "fn  developing  countries'*    Again,^due  to  pmiclty  of 

funds,  it  is  rarefy  the *case  that  a  broadcastppg  system  Cespeciallyt 

television)  in  the  developing  countrie^is  fi^tanced  from  only  one 

source,    ^lille  there  is  an  irrepressible  desire  on  the  part  of  the  * 

governments  of  developing  countries  to  instal  and  devejop  a 


television  system,  the  dileinma  that  stalks  this  progress  is:  From 
which  sources  should  television  ^e  financed:    Govenment,  private 
enterprise,  licenTs^ng  system,  conmercial  advertising,  foreign 
investors^,  international  agencies,  or.i,?  Tn  one  sent€nce;^..,iflio^ 
should  pay  for  television  in  developing  countries?  This  paper  will 
endeavor   to  offer  some  answers  to  this  dilemma*'  , 

^         Television  is  a  most  pwerftel  medium  that  reflects,  Shapes, 
informs  and  alters^  in  that  order, ^the  ivational  consciousness  in  a  - 
country*   Tn  most  developing  countries^  the  television  system 
owned  and  financed  by  the  national  government,   According  to  a  study 
of  broadcasting  in  the  Third  ^%TlAt  Elihu  Katz  and  George  Wtedell  found 


>rljd» 


that  **in  Africa,  vrhete  most  systeas  are  mainly  govemment*f inanced, 
broadcasting  (Including  television^  relies  to  vprying  degrees  on 

advertising  revenue;  government  ^support  is  also  involved  ;in^most 

*  % 

countries,  although  usually  on  a  very  small  scale, 

Here  it  is  essential  to  state,  in  general,  some  of  the 
striking  features  of  broadcasting  in  developing  countries*  According 
to  Helmut  Dntectc,  bead  of  the  office  of  the  director-general  of 
^stdeutscher  Run<ifunk,  Qologhe,  broadcasting  in  developing  countries; 
is  young,  and  secondly,  ^broadcasting  is  over-burdened  with 
exRcVstations  and  fears,**^  " 

D^rueck  has  spelled  these  "pxpfectations**  as  follows:  -  *'By  law 
or  government  charter,  most  broadcasting  corporation  in  developing 
countries,  have  the. following  goals:    integratioj/^of  the  nation  ;  ; 
mobilization  of  si>ciety,  accereration  of  economic  development,  '      '  ' 
contribution  to  education^  and  fostering  cultural  Activity,'*' 


3H-3  ^  . 

'0 


85; 


The  *fears**idth  which  the  broadcast  media  have  .to  Itve^  according  to  * 
Oraecfct  are  of^wo  types;    Firsts  **the  stispiclon  of  goveTtimeirt^  of  the 
ruling  party»  of  tribe  X  or  tribe  Y  that  the  news  broadcasts  do  dot 
cdrrectly.  and  comprehensively  report  their  views  whtle  overstating 
.the  position  of  <the  competitor;  tad  secondly^  the  acensatlon  tJtat  ^ 
broadcasting  does  not  fttlfill  the  task  of  e<hicnting  the  people  but 
drowns  the  nation  in  irrelevant  foreign  programs  ^  thereby  alienating 
the  people  from  the  *good  rodts*  of  national  tradition*"®  > 

Since  the  television  medium  involves  large  Investment  of 
financial  resources^  it  is  only  the  national  governments  who^c^tn  foot 
the  bill,    *'The -degree  of  government  financial  involvement  in  bro9d*" 
casting  depends  primarily  on  the  structure  of  the^systons,    l^ere  the 
systan  is  directly  owned  and  controlled  by  government/      for  exafnple^ 
in  Ubya^  ali  expenditure  !s  met  from  government  sources, .^broadcasting 
is  usually  operated  by  a^ovenment  dep;>rtment  and  the  service  is 

financed      nonnal  budgetary  provision^"^   In  ^ch  a  situation  as  of 

*  k- 

Libya?  television  is  org?»nicj^Uy  incapable  of  foming  or  ^^Itering  the 

.  *\      .  .  - 

public  opinion,  ^jt  is  a  government  mouthpiece  and  a  ptopaganda  tool, 

I  Stat  the  ironyis  that  even  the  in^eiident  and  reputed, net- 
works snch.as  the  BBC  face  the  dilemma  of  financing  t'ejevision  system. 
In  a  ^rcul'&r  to  all  its  ^anbers  in^.Jannasy  1979»  BBC  director-general 
ran)JPrethowan  pointed  eut  ",,,how  can  we  get  sufficient  money  to 
finance^  to  maintain  onr  services  properly^  while  at  the  sane  time 
kecfping  oar  progracts     independents  of  government -.control?   And  how 
i^an  we  keep  faith  with  the  public  1^  continuing  io  use  their  qoney 
efficiently  to  give  them  good  progr?m 


the  televlslop^  systm  has  to  perform  Its  meanlng^til  role 
in  developing  countries'^  govemntent  ^financing  mqr  hik  a  partial  answer, 
bot  It  Is  not  the*flili  answer.  ' ' 

,  ,  Inother  nethod  of  finaneinf  television,  probably  the 

v  * 

cOBiamest,  Js  through  subscription.   Under  this  arranr|tem«bt»  alll'tiiose 
onnlng  television  replying,  ?ets  contribute  to  the  cost  of  operating 
the  entire  network,   Ml  receiving  sets^  are  licensed*  and  a  fixed 
anntial  fee  Is  prescribed  to  be  paid,    4c^rdli)g  to  Katz^d^tedell « 
•*ln  thj^^^K^.^  this  method  Is  thought  to  pr<jvide  the  BBC  the  ^st 
guarantiee  of  Independence  from  government, "^^^  .  ' 

After  studying  me  various  devices,^ of  flnanc|>(g  broad*-  * 
casting^  including  television^  Katz  and  **j(edei:^  safjr  as  follows}  '/ 
**Otber  ways  of  financing  Include^  tax  ^6  the  sale  of  retail  price  of^^ 

television  sets*  but  In  other  countries  It  more  commonly  Is  about 

-         J,  ^       '  ^  *  %  '     '  ^ 

50  per  cen||t    tn  some  countries  (Malawi,  for^x«inple)«  dealers  who  ^ 

wish  to  sell  receivers  have  to  l»iy  a  license  from  trtB^ovemment,**^ 

^ .       Another^  Aetbod  resorted  to  by  iome  govemmehts  1^  to  peek  ^ 

^     ^      ^  ■      .  ^       ^\  ' 

finance  from  general  tax  collected  from  every  tax  payer,  whether\he 

owns  a  set  or  npt,*  *      ^  *       "  * 

evlsli 

resorted  to  by  some  develoolng  countries  Is  through  the  sale  of     -  - 
broadcasting  tine.   Next  to  licensing,- this  is  probably  the  comnonest  . 
w«y  of  ftmding'telerision  system.  ^  ^ 

Td  this  regard,  the  followihg  tabl«' throws  ^st  significant 
light  on  fiWcing  television >yst«Hn^,dgyjel^pirig^oiintTi*s: 


Yet  another  method  of.  finanqjn$  of^tBi  evlslon  network 


3Hr5  ^5  i 


Sotirees  of  Financial  Shppor^  to,  Television  System  in  OCTeJoping 


■X- 


Country        Sources  of  Revenue 


Annual  Television  No,  of  Licences  v 
Licence  Fee  ia  OS  Issued 


U    Algeria      Goveinment  '55%^/^ 
Licence  feje  42J6 
^    '       -    (Swmercials  3% 

2»   Sgypt  '  ^  Government 

"Comnierfeials  10?( 
-  *TV  licence  fee 
T^x  (Jn  Electricity 

3^    Etbi<^ia  .Government 
~  Commercials 
Licence  fee 


"4^  ,  Kenya 


^GovemmCTt 
Comfnercial.s 
PermitV^ 


5 ,  Mauri tius   Govemmen t  i 

Commercials 
,    .  Licence  fee 

6,  Nigeria    ,  Government 

.  ,   '       ^  Commercials 
*      '  ^     Licence. fee , 

7,  Sierra  Govemm«it 
LeSn^e^     ^   C<Mmuerci  al  s 

^  Licen^'fee 

T:  \ 

8,  ZTwbt^;  Goi/iema^t 


4r 


■ .  ■  f- 

9,  Cyprus 
^    10,  India 


Cowi^ercjral  s  , 
^Lic^inceVfee ' 
'Grsintsrforcign 

resources 

Government  5?4 
Commercials  45% 
Licence  f^e 

Government 
Commerci  al s 
Licence  fee^ 


Ht6  / 


1^  ^  ^  300,000 


*  l6 


$  20 


♦  8 


^  20 


%  10 


io 


655 


610,000  , 
2,500 

1 

''37,000  . 

2i^,000  ' 
Not  available 
Not  available 

-do- 

66,200 
.600*000 

\  F  * 


lU  Indonesia,  Gqyerftmwt  84?4' 
CownercJals  11% 
1  Licence  fee  4%        ^  20  300*000 


12,  Pakistan  GovernmeRt 
Commercials 


Licence  fee  $   5        '    >  100*000' 

13,  Singapore  Goverarawt  >  '  \ 

Commercials  ^  V        '  i- 

Licence 'fee  14,5     '  243.000 

14,  Syria         Government  -  *  . 

'    Licence  fee  *  lO       ^    ■   137 » 000 

15,  Turkey       Government  <  6(for  rural 

areas)    ,  262.tK)0"  ^ 

$  I5{fo«urban  "  , 
areas )^ 

16,  Barbados   ^Government  ^  ^   6     ^         Not  available 

^^^^^^^^^^^^^^^^  * 

Source:  ^  Kat2  and  '*3e(t^  op,  clt,  Appendix  A»  Table 

'    -  ,  ■      ■  ■•     .  *  *  ■ 

Jljus  television  in  most  developing  ^onntries  i-s  financed  by 
as^'laTQe  by  governtaetrtM^icenpe  fe^s  and  conrerclEd  advertising. 
Tbere  are  only  t*ro  countries  in  f^i^  and  one  in  Hfrica  where  television 
is  spronsor^  by  goverrimeot  only,  ■  Licence  fees*  cofmercial  revenues 
tfid  government  money  jointly  iund  the  television  networks^iji  W^ricaq 
10  South  ^oeri^an  and  one  Caribbean  developing  countries^ 

nAiereas  conmercfcl  ifevfenue  and  government  finance  the  Jtelevftion  systev 
in  11  African.  10  Siioth  Jteerican.  9^entral  American  and, the  Caribbean 
andTone  Oce^fa  nations,^  On  the  otl^er  hand,  licence  fee  ,^d  the 
govenmijwit  sources  finance  teleylsion  system"  in  .three  African  and  two 
Asian  Coitntries,**!^  ^  .  . 


It  is  worthwhile  pointiltg  out  hete  that  in  most  developing 
countries*  governments  have     flm  or  rather  severe  strangl^ofd  on 
the  ^elevi^ion  network^  'The  reason  for*this  strict  octroi  on  televiit 
sion  network  ist    ^'If  the  media  are  owned  and  controlled*(licence 
fundad)  by  the  state^  basic  supposition  is  that  it ^represents  the  will 
and  fyterests  of  the  nation^  and  ^hat  media  too  ^^e  working  in  the. 
interest  of  the  nation/^^  . 

.     But  is  this  sapposition  always,  right?  The  experience  of 
media  control  in  developing  countries  has  shown  that  the  staters  hqfd 
on  television  and  other  media  is  an  integral  part  of  the  overfll  - 
strategy  of  the  luklng  clique  or  the  group*      In  such  a  situation 
when  a 'television  network  is  ^functioning  under  strict  govemmest 
hegeflaony^  and  it  is  perpetrating  a  govemment*s  selfish  rule  and 

.  .  ' •  7    ^  '    ^    '  . 

serving  an  individual  party^s.ends^  should  televisi^on  Jbe  financed  by\ 

-1.     -  ^ 

^.way  of  a  general  licence  fee?   Or  more  specifically:^  ;^en  the 

.  television  system  is  functioning  under  thej^roft  hands  of  a  government 
in  5  ^developing  country^  should^  the  licence  fee  be  charged  from  every 

^user  of  television?  .  ^  \ 

There  is  another  dimension  of  the  us6  of  television  in  a 

;  developing  country,  Ht  Is  well  knoism  that  n  l^^rge  majority  of*  people 
in  dei^lopi^iy?  countries  ^|poor^  the  battle  for  life^jEtnd  existence  is 
extjremely  difficult  'and  challenging/  the  literacy  rate  J HmKed* 
Shoul<^  ^1  such  users  in  ppor  countries ^be  made  to  pay  licence. f^es 
for  xffatching  television?   In  other  word?;.-  the  television  Jicence  fees 
in  developing  countries  , should  b6  done  away  wjth^  and  only  the 
government  or  advertisinsi  should  finance  the  television  system* 


'  For^  **the  perfomaitcet  utility  and  relevance  of  broadcasting  shouM  be 
neasured  jifr  proriding  iittpettts  f^r  educational^  cultnralt  eco^omic*^ 
social*  poIiticaJt  and  dereloptnaital  projects  in  ongoing  stdge  in  ti^e 
couittry,**2T  Profit-aaking  shotild  not  be  the  aim  of  ^is  mass  ni^iuin,|^ 

As  Sydney  Head  has  noted:    to  increase  advertising  income*  billings 

*  i  ' 

18  ■  ' 

hare  gone  np  severalfold,    '  Television  networks  in  several  countries 

all  over  the  world  stich  as  the  United  States*  Canada^  Brazil*  Egypt^ 

.'Thailand*  Franoe^  Jbstra^a^  the^So^et  Onion*  China  and  some  ;Ve$t 

Asian  nations  do  not  have  any  system  o^levying  licence  fee  bn 

telerifton  viewing,  ' 

Yet\another  factor  is  involved  In  television  system  being^  ^ 

funded  by  a  government,  ^When  a  government  foots  the  hill  of  a 

netWoilCt  and  financial  independence  is  subjected  to  th^  discreti.on  of 

bureaucrats^  a  plethora  of  rules  apd  regulations  auttomaxicaUy  control' 

^the  fiTnctionibg  ^f  the  system*   Instead  of  professionals  asserting 

,    t^  fAien  shoulff  tl^e  scre^  ^^^^  shoald  go  or  shml<l,.not^  go 

on  the  air^  it  weuH' tt^^wministers^  secretaries  or  petty  officials 

who  win  decide*  ^^^k  ^ 

Television  then  mTT^ecome^  the  han^taaiden  at^  a  slavetool 

ot/tiie  powers  that  be^  and  would  hen^e  be  reduced' to  the  position  of 

a  faithful  moutlApiece  and  a  publicity  forum.    It  st^ould  not  be 


'  forgott^  that  **mass  mediV^hich  have  been  Winded  by-public  Ii^.tare 
some^times^  said  to  be  in  the  hands  of  the  state***      ^nce  television 
i^  a  public*utiX'ity»  an  influential^medium  of  education*  enlightenment 
and  information**  il  will  serve  the  interests  of  public  bett^  ff  its, 
functioning  is  ttt>t  restrained  by  a  jungle  of  controls  and  eq^eshe^ 


procedures,.  After  aliyhe  print  media  whicH  are  generally  fn  private 
sector  in  some  developing  countries  .do  not  suffer  from  the  fetters  ■ 
wt^ch  ^re  s^Plied  on      evlsion  systm.   Let  us  not  forget  what  fomer 
Brtmji  Home^A^etary  noy^J€tnIcins-said  about  ,the  r^etcussions  of  the 
government  grants  to\h^  BBC,   Tfie  situation  ^"that  "in  most  countries 
where  television  is  based  on  some  fora  otAic^ntw^  the  money  i$  seen/ 

overall,  ^s  belonging  to  the  goremment  wfuch  .doles  out  as  much  of  it 

'  20  '  * 

a»  it  sees  fit,**      He  also  said  that  "direct  grant-in-aid  by  govern. 

*  '  '  21 

♦  ment  interferes  with  the  Independence  of  broadcasting*** 

^  '  The  system  of  licensing  'televtsion  setsr  is  enwJned*  irfth  too^^ 

many  cdmorteated  issues*    First,  there  is  oroblem  ^collectjon  of 

licence. fees,   IX  is  estimated  thn  at  least  one^'ird  cff  the  fees  are 

spent  on  the  collection^tfcecjur^*    Secondly,  there  is- ividespread 

*  *      r        ^  '  ' 

evasion,  and  there  are  nof fool-proof  devices  ^o  ehecfc  it*  For 
television,  is  a  "public  nedium  whose  signals  are  available  to  anyone 

« •    "  r  '    '  '     *  .  .  .  ^  . 

with  right  receivers,  ^ey  reach  every  laoijje,  not  merely  of  those  , 

holding  licence  or  permit*"^^  . 

4  -  .  "  .  ' 

Thirdly^  limiting  television  program     only  to  those  who  can 

^  -  ifr 

pay  a  particular  anount  of  fee  would  be  restricting  its  f^ee<access 

*a<hougJi  airwaves,  a  natur?l  bourtt^y  #  are  fr6e  for  everyone*  Since 
t»  ahrsigiral  Is  universal,  it  is  difficolt  to  justify  the 

imi^itioB  of  a  television  licence  fee  whete  the  audiencfe  i»  ^onomi. 

c«liy  vfeak  and  cannot  befa'r.thte  financial  burden/  and  is  at  some 
,  disadvantaged  position,  ^t  needs  education  and  infotmaticn  for  its 

pTOgress*and  well-lr^g.  Finally,  the  principle  of  levying  licence  v 
.  fee  is  "incompatible  if  broadcasting  is  to  remain  fr«e  f<tom  ^ny 


Influaices  exerted  by  the  Qoverriment  mS.  parlianen'ts^    It  ^s.sdmetvhat 

paradoxical » »»lf  society  Is  called  vrpon  to  dnerrdiite  t?hat  p^rogtiamtnes 

&  V  .  ^  . 

^be  broadcast/ tvbil e  at  th<  s^e  time  the  sme  autlforf ties  are  not  in 

a  position  to  provide  the  money  remiired^for  ^his  purpose. ,  ^    ■  . 

X  system  which  cannot  support  itself  cnnnot  be  free.-  ,Tn 


facti  as  Albert  Scharf,  Legal  Director  of  the  Gennan  Bayeriscffer 
Rundfunki  says:    **The  auton<»iiy  of  a  free  broadcasting  system  should 
actually  also  include  the  conif^tent^e  of  that  system  to  provide^^  its^ 
own  finances.**^     ^  ^  ^  , 

Thus  if  a  television  system  has  to  j>rove  useful  to  a  people 
lu  providing^^th^ip'j'^^  enlighteQpiehti  entertainrtenti  j]ja£U|above 

'all* motivate  them  to  progressi  the  *n!edium  should  iiot\be.under^s4(acI{les 
of  any  hue«    General  guidelines  should  be  provided  to  the  professionals 
who  regard  national  'interest  above  anything^lse^  Tt  4s,  therefore, 
imperativ^p  that  the  television  system  inW^developing  country  is; 
financially  iudepetrdent  ahjd  its  servljbe  should  ke  available  to  t(fe..^ 
people  ftee  without  gtny  licence  fee,  '  ,  ^? 

But  biw  is  this  possible?   One  pf  the  answers^  rs:    resort^.^  ^ 

to  advertising.    Lord  Thooson  once  saidr-  **Teievlsion  advertising  ts 

95  ^  ^  '  f  * 

*a  licence  to  print  money. *V     There  $De  sevetaE  subsidiary  advAita^^s 

of  advertising  support  t»utelevision»    Tn  the^^rst  tpstance*  with  a  ^ 

view 'to  attracting  audience,  profjrawes  wilV  iflHs^ove-Mod^there  iv^l 

a  $tiff  xomoetltion  to  broadcast  better  shows  -  educational  and  r 

informational.    Secondly,  tifte' networks  will  fracie  frheir  om  in 


dent j^ollcles  just  as  the  newspapjers  and  periodicals  do,  and  (fencfei^it-^ 
^will  nojt  become  a  propaganda  instrument  in  the  hands  of  the  ifuling  . 


^*  -Bed 


groap. 


>     to<  a  number  of  socialist  cmtntrles  such  as  Iftegoslaviat  ^P^* 
Poland^  Romaniat  Czechojslivdhiat  Bingary  and  Vietnm^  conmercials  a^e 
broadcast.OD  t el wl si 001^  In  Indi-a  .tbo\  durtn/^^TT^TB  television 
ad?ertis?ng  rerenae  totalled  aroau*  Ib»  1,3  million  ((or /l65^(KW-),^  , 

More  and^o^e  derelopii^^  .coantties  are  taking  t6  television 
advertising.   Obviously^  it  has  moire  virtnes^an  vices»  esp^^ially  in' 


a  democratic  set-np  and  free  ecomsmy^  ,This  is  not^to  give  a  blank^ 
approval  of  all  television  advertising,'  But  as  the  Verghese  Committee 
(ijptndia)  pointed  out  recentlyt    *Vrhe  advertising  content  must, be 
closely  monitored  and  the  drive  for  cmntercials  imist 'n(^  be  allowed  to 
intTude-WTTrM^^ioxt  pro-am  values.**^   Television  systems  in  Brazil 

r  '  *  * 

and  Tanzania  derive  their  revenues  only  from  advertising^  and  it 
(advertising)  is  Justified  **as  a  means  of  accustoming  the^ population  to 

c     .         .      I  ' 

the  growing  range  of  indigenous  consumer  goods  thnt  the  country's 
pro9essing  and  mipufacturlng  industries  produce,**^'  ^ 

Extensive  research  has  revealed  that  television  has  played  a 


T 


significant^  in^ed  predominant^  Vole  in  the  ^overall  derelopm^nl^nd 
modernization  of  developing  counrtries,^*  In  order  to  make- television 
function  freely  and  countribute  its  mite  to  the  overall  progress  of 
developing  c^ntries  f^ich  are 'still  struggling  hard«  and  vdll  continue 
to  do  so  for  some  time  to  come«  UMs  necessary  that  television'service 
should  be  freely  aval  1^1  e  to  everyone  without'discrifnination/QMS 
or  licence, 

In  the  ffTSvA^t  vast  m^ority  of  television  ownership  rests  in 
private  bands^  withoutlany  licence, system  ^or  the^people  or  withotiifc 


S6i 


Mj  1  i cefrce^fUH^tm  foi^  the  people      without  government  coatrols;  only 
the  F'ed^ral  Coannniotion  Cowissidn  lajs  down  some  g^aieral  ^idelines^ 
A  one-aisate  advert! senent. spot  daring  pi^me  tine  show  on  ABC,  NBC,  or 
CBS,  the^three  mst  infltiential'  networks  In  the  may  cost 

uytMafr  bHifeai  $  80.000  fo  $  l  nilUoi.   In  saoh  a  si^taation.  the 
aetworfcs  strive  to  attrac^t  naxlaitBi  audience.    Advertisement* rates 
depend  on  the  ^ality  of  progr^  and  their  potential  to  hold  continued 
iuerest*    ABC  recorded  top  ratings  during  early  19T7^hen  *;8oots**  was 
relayed  as  did  ^he  NBC  during  the  1976^  Olyqples^  The  adyertisenteiit 
revMues  so  collected  have  enbplden^  the  networks  to  present^a  wholtf 
variety  of  these  brogms^  without  any  fear ^ot  favor  , 


Tl^e  successful  wbrfcing  of  Aierican  television  systeei  based 
priaarily  ^n  advertiSingihas  a  great  le$s<m  for  financing  television 
in^^devftloping  countries.  Since, **the  disproportionately  greater  cost 
of  obtaining  television/coverage  has  limited  both  extension  of 
telev^sipn  signals  and  the  multiplTcatign^f  receivers  in  most 
developing  cbuutries,**3i*«tensiv^  use  of  the  mediun^  foif  advertising 
would  certainly  strengthen  the  networks  and  enable  then  to  wlarge 


it^iofiv  1 


their  area  of  operat,ion>^Variety.  of  pro^ran,  balance  in  presentation 
of  news  aod  Tiews  and  extensive  coverage  of. events  wo»14  also  then  be 
within  the  resources  of  television  sgstm^   Dependence  on  foreign  , 
ptograto  would  diminish,        \  ^  ' 

The  dilema  of  the  developing«'C6untries  is  hence  twofold: 
Th«y  do  not  have  £unds»  butAhey  want  television  to  cover  ^he  entire 
tem^orlps  without  any  further  loss  of  "ti«.   The  most  rational 

'  .  X  *  ■   ,       >       '        .  - 

answer  tff\^his  two>pronged  dilemna  seeuts  to  be  an  FCC-type  of  set-np 


with  a  fully  ooomercial  television  systeiD  on  the  rough  pattern  of 
major  Anerican  networks.    In  the  present  situation,  it  is  only  in  thi 
mannei:  that  television  eafl  expand  rapldiy  ?*nd  fend  for  itself  in 
developing  countries, 

■  7 

"  *  ^A.  1  » 
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Abstract 

J  ^  r  , 

Telecommunications  development  in  Thailand  is  presented  to  give  an 
overall  view  of^he  development  process  which  -greatly  correlates  with  deiiiand 
and  government *s  attitudes.    Although  the  value  measurement  of  teleconnAunica 
tion  services  is  difficult,  demand  for  telecommunication  services  in  both 
urban  and  riiral^life  strongly  indicates  the  needs  of  expansion  of  t^elecommu- 
nication  infrastructure  for  na*tional  development.    Impact  of  telecommunica- 
tions from  some  points  of  political,  ^socio-economic  vieifs  are  given* 

Introduction 

Telecommunication  in  Thailand  begaft  as  early  as  nearly  100  years  ago 
when  the  first  telephone  pair  of  local  battery  type  linking  between  Bangkok 
and.Samut  Prakam  was  s^t  up  in  1881  by  the  Department  of  Defense.  The 
purpose 'of  this  'set-up  was  to  report  the  incoming  and  outgoing  *^hip  to  Bangkok. 
Since  then  the  work  of  telephone  service  has  been  transferred  twice;  first  to  . 
the  De^partment"  of  post  and  Telegram  in  1886  and  then  to  the  Telephone  Organi-  ' 
zation  of  Thailand  (TOT)  in  1954*    During  this  period,  the  development;  of 
telephone  service  was  almost  stagnant  because  of  low  demand  for  telephone 
service  ^n3  shortage  of  financial  support « 

Not  until  the  early  1960*s,  the^begitming  of  the  period  when  Thailand 
enjoyed  the  economic  boom  of  an  average  annual  growth  rate  of  8  %,  that  ' 
telephone  deman^J  increased  rapidly.    In  order  to  meet  this  excessive  demand, 
TOT  expanded  the  main  northern  and  southern  microwave  routes  in  , the  initial  ^ 
period  of  tfie  First  National  Economic  and  Social  Plan  (1964-1968)  and  diiLy 
completed  the  work  in  the  period  of  the  Second  Plan  (1968-1972) (1) .  Manual 
exchange  long-distance  telephone  service  has  then  beeiv  made  possible  ^y 
interconnect^ing  the  Provinces  and  Districts  with  the  main  microwave  routes, ^ 
Operation  of  the  earth  stations  for  international  communication  via'  INTELSAT  IV 
satellites  was  also  begun  in  this  period* 

In  addition,  government's  and  private  companies*  special  purpose  tele- 
communication services  such  as  radio  services  for  maritime  Wylgation, 
,  Electficity  Authorities,  Metropolitan  Vfater,  admiaistration  of  the  Interior 
Ministry,  health  care  programs  of  the  Ministry  of  Health, ''agriculture  projects 
of  the  Ministry  of  Agriculture  and  Co-operatives ,  banking  on-line  systems 
etc*^  h&ve  increased  in  terms  of  investments  since  the  period  of  the  Second 
'Plan,  making  a  total  of  more^^an  6^  investment  projects  at  present*  ^ 
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Domestic  Communications 

The  Status  of  Telephone  Service  ^ 

Si^nce  1971,  TOT  has  increased  ^he  telephone  numbers  in  the  Bangkok 
Metropolitan  area  at  an  average  annual  rate  of  approximately  8  Current,lyt 
there  are  in  all  32  exchange  centres  with  272, 68A  telephone  numbers.    By  the 
end  of  1979t  the  number  of  exchange  centres  will,,  increase  from  32  to  Al  and 
telephone  numbers  will  increase  from  272, 68A  to  313, '  The  status  of  local 
telephone  service  is  shown  in  Table  I  (2)*    In  this  table,  indices  showing  the 
status, of  local  telephone  service  can  be  divided  iiito  2  groups.    The  first 
group  measures  quantitatively  the  shortage  of  local  telephone  service  and  the 
second  group  measures  the  popularity  of  telephone  service.    It  is  apparent^  ^ 
from  £he  table  that  telephone  servicfe  both  in  Metroi>olis  and  provincial  areas 
is  desperately  inadequate  and  that  nationwide  demand  for  telephpne  service  i^ 
almost  all  double  the  capacity  of  present  installation* 


TABLE  ♦I 

Indices  showing  the  status  of  local  telephone  service  as  of  May  1979 


Indices  showing  the 
status  of  telephone  services 

Metropolis  ^ 

"  Provincial 
areas 

Nationwitle 
* 

1,  Quantitative  indices  \ 

1.1  Number  of  telephones  (NT)  s 

1.2  NT  per  luu  population    *  j 

1.3  NT  p6r  demand*         *  \ 
1,A  OT  shortage 

1,5  Waiting  months 

311,000 

A. 87 
6A.0A  % 
^17A,A16 
55 

105,700 
0.25 
41.62.  % 
.  U9»700 
166 

416»700 
0.86 
56.28  X 
324»116 

80. 

2*  Popularity  indices  v 

2.1  Numbetr  of  Districts  (nD) 
receiving  basic  telephone 
-service  categorized  by 
population  level 

telephone 

Service 

Available 

Telephone 

Service 

Unavailable 

Total- 

ND  with  more  than  100,000 
population 

75 

53 

128 

ND  with  between  50,000  - 
100,000  population 

169 

Zll 

ND  with  between  10,000  - 
50,000  population  j 

19 

285 

304  . 

MD  with  16ss  than  10,000 
population 

17 

17 

■    ^  TOTAL 

136 

524  ^ 

660  < 

2*2fThe  longe&t  distance 
travel^  for  public  / 
telephone  service  . 

250  Km. 
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In  implementing  the  TOT  economic  development  plan  for  the  period  1972- 
1980*  TOT  has  introduced  the, automatic  exchange  system  for  application  with 
the  long-distance  service  system  for  install^ation  throughout  the  Kingdom* 
piis  new  automatic  exchange  system  is  incorporated  with  the  latest  electronic 
^  and  computf^er  technology  and.  is  called  Stored  Program  Controlled  Switching 
System  (SPC)  with  Centraltsed  Automatic  Message-Accounting^  (CAMA)  for  the 
telephone  exchange  and  message  switching  system  for  telex  and  high  speed  data 
communication  exchanges* 

Radio  Communication  SeYvices  ^"^Jt 

There  have  so  far  be^n  more  thaa  65  investments,  both  in  large  and  small 
scale*  in  radio  cPmmunication  systems -mainly  HF/SSB,  VHF/fm*  and  UHF/FM  by 
government  agenc^^es  and  private  companies.    This  proliferation  of  radio 
frequency *has  ^feated  many  technical  problems  on  spectral  pollutipn  and  band- 
width limitation*  preventing  any  possible  future  expansion  of  radio  communica" 
tion  service  in  VHF  range.  .  ■ 

VHF  and  UHF  mobile  radio  services  ope,rated  by  the  Communication  Authority 
and  TELCOM  in  the  Metropolis  have  been  widely  used  for  business  purposes 
connecting  maitily  the  car  with  the  Main  Office  and  in  some  cases  plants  or 
warehouses  in  the  suburban  areas  wifh  the  Main  Office.    There  are  plans  to 
chartge  from  the  present  open-channel  end  semi-automatic  mobiJ.e  radiu  systems 
to  automatic  systems  in  the  near  future.    E^tpansion  of  mobile  radio ' capacity 
to  ^liieet  the  comparatively  high  demand  is  ncrw  being  parried  out* 

The^scope  of  HF/vSSB  and  VHF/FM  usage  ranges  from  securic^^  public  health* 
public  welfare^  public  administration,  internal  radio  service*  etc*,  to  remote 
cofttrol  and  telemetry*    Two-way  radio  communication  portable  sets  are  used  by 
the  Land  Development  Department,  Accelerated  Rural  Development  Department,  and 
the  Office  of  Narcotics  .Control  Board,  in  an  integrated  development  of  the 
Northern  watersheds  where  300*000  hilly  tribespeople  ar^  living. 

Data  Communication 

TOT  .not  only  provides  channel  facilities  £pr  long-distance  telegram  and 
telex  to  the  Department  of  Post  apd  Telegram  but  also  provides  data  communica- 
tion.   During  the  period  of  June-August  1972  and  July-August  1973,  testing  bf 
data  transmission  through  telephnne  switched  lines  was^  reported  at  various 
speeds  and  the  optimum  speed  of  900  bits  per  second  (bfp^) '  for  single  voice 
channel  was  recommended,  although  the  nAximum  speed  may  be  attained  at 

.2400  bps'  (3).    Today*  with. more  than  100  computers  setups  in  Bangkok,  Thailand 
has  a  great  potential  in  data  Commupatation*    Data  communication  in  Thailand 
d6  now  being  .used  in  banking  with  Bangkok  Bank's  computer  on-line  system 
linking  the  main  office  and  other  70  branches  in  Bangkok,  in  seat  reservation 
by  Thai  International  Airways  linking  local  and  fqrelgn  ticket  offices'  , 

-<lisplay  terminals  with  the  main  computer  at  the  head  office  through  TOT's 
telephone  networks  as  well  as  SITA  network  via  INTELSAT  IV  satellite,  and  ih 

H  management  information  system  by  ESSO  and  Siam  Cement*     In  adiiition,  computer 
was.  used  with  lA  terminals  set  up  at  the  various  stadiums  to  report  the 
rasult^  of  the  competition  in  1979  Eighth  Asian  G^mes  (with  20  sports  events 
^nd  participants  from  25  countries.) 
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International  Communit^atlonB  |      .  ^  ' 

With  the  establishments  o*f  the  first  and  sefcond  standard  earth  stations^^t 
the  District  of  Siracha,  Cholb^i,  in  1968  and  1970  respectively,  iatepnational*- 
£:ommuni  cat  ions  have  been  considerably  f  acilitated\and  the  traffic  capacity  has 
^  been  increased  njanifold  within  a  period  of  t$n  years,  as  shown  by  Figure  1  (4), 
International  telecoimnunication  traffic  with  Asian  countries  has  much  more  \ 
capacity  than  that  with  Eui»opean  countries*    Since  demand  is  thV  effective 
expression  of  wants  and  needs^  moulded  by  social  and  cultural  pressure  (5),  it' 
can  be  concluded  from  Figure  1  that.  Th^ailand  has  closer  social,  cultural^  and 
economic  ties  with  Asian  countries  especially  Jagan',  Hong  Kong,  Taiwan,  and 

-  other  ASEAU  couptries,  than  with  the  European  countries* 

Itecently,  discussions  have  begun  on  the  possible  use  of  an  Indeneslaa 
Satellite,  Palapa*!,  to  provide  the  twenty  first  century  doinestifj  communication 
as  well  as  communication  link  for  the  f  iv^  members  of  ASEAN*    All  AS^AN  members 
have  agreed  in  principle  on  the  use  of  Palapa*    However,  technical  problems, 
including  firtancing  of  the  construction  of  earth  stations  in  the  member 
countries,  are  still  to  be  resolved*    Initially,  the  use  of  Indonesian 
satellite  will  be  mainly  for  telephone,  telex,  telegram,  fascimile,  and  tele- 
vision purposes  with  the  possible  opportunities  also  for  education,  aeronautical 
and  maritime  and  security  uses*    This  vast  resource  is  Waiting  for  utillrzation^ 

^    Television  Service  *  * 

At  present,  there  are  eight  TV  channels'in  Bangkok;  four  black  and  white* 
of  625' lines  25  pictures/sec  and  four  color  of  PAL  system*    The  broadcasting 
programs  in  Bangkok  are  transmitted  toi  upcountry  through  the  Switching  Center 

the  Publiq;  Relations  Department  and  tliroujgh  series  of  TV  translators*  Local 
TV  broadcasting  stations  are  also  available  in  upcountry*    It  'is  estimated  that 
the  population  living  in  the  broadcasting  area  is  not'^less  than  20  million* 
This  figure  indicates  that  irfo^e  than  half  of  Thailand's  population 'does  not 
have  the  access  to  the  effective  means  of  comcfiunication  with  the' central  and 
lo<;al  government*    Expansion  of  TV  coverage  area  is  now  bein^  carried  out  by 
the  Public^Relations  Department*  V  ^ 

TV  Education:  >  .  /■  *  ^ 

TV  education  in  Thailand  is  inadequate*   'SO  far  there  ^re  onlj'  two  ^ 

-  universities  -  'Ramkhamh^ehg  and  Sukothai*  Thaimiatiraj  llniversity\whic^  have 
their  selected  regular  lectures  broadcast  allowing  students  to 'study  by  ^ 
themselves  at  home*    This  saves  travel  time  and  redufies  traffic  congestion. 
However;  it  is  also  a  fact  that  it  deprives  the  students  of  a  campus -based 
university  and  all  its  implications  of  social  activities,  etc.    As  a  result 
it  is^Only  natural  that  the^'students  prefer  attending  lectures  at  the.  univer- 
sity and  enjoying  the  socials  gathering  as  well  as  the  sense  of  university 
elite  to  being  just  merely  a  self-studied  guy*  ^   ^  ,  * 

Recently,  TV  programs  have  been  shaped  up  slightly  to  provide  mp^e  educa- 
tion to.  the  public,  especially  on  current  issues  of  interest  siich  as  energy 
conservation,  agriculture  development  in  the  fanners'  yeair  -  1979,^  etc*.  ' 
^Survey  conduc^ted  in,, this  connection  has  indicated  a  very  favoi^able  public 
^^4:esponsej'  thereby^  providing  encouragement  to  *TV  broadcasting  ^tatrf-ons  to 
expand  their  education  programs*      ^    ^  '  ^  -  ^      *  ^ 

■      :  ■      ■ :,  ,     ,.  .  ■-■I  '  . 
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Fig.  1.    Statistic^  o£  Slracha  Earth  Station  Traffic 


'  '  Telecommunication  ^Industry  '  ; 

The  electronics  Industry  In  Tt\alland  has  made  gueat  progress  >'and  since 
Its.st^rt  has  saveS  the  countr-y*  more  than  200*mllllon  U-S.*dollars  in 
foreign  exchange*    The  Import  value  of  radio  and  television  sets  has  . 
decreased  from  about  25  million  tJ*S*  dollars  to  only  7*5  million  dollars  In 
1977.    Local  production  of  TV  sets  slnce^the  beginning  has  been  estimated 
at  5AO,dOO  and  out  of  this  about  5,500  have  been  exported-  Production 
capacity  for  TV  aets  is  around  150,000  per  year  and  for  radio  sets  some  1*1 
million  could^ be  produced*    Ihe  assembly"  plants  for  many  reasons  are  not 
praducifig  at  full  capacity  (6)*  * 

;     Thailand  ^Iso  produces  communications  equipment  such  as  telephone  . 
units  and  tr^scelvers*    There  are  now  three  companies  -  ELCOM  Research, 
^  Intematfonal  Telephone  and  Telegraph  Thailand  and  Thep  Electronics  with 
actual  "pro^QGtlon  estimated  at  around  30,000  telephone  units  and  60,000 
transcelv,erS)  although  production  capacity  is  several  times  higher* 
Production  of  transmitters  up  to  10  kilo  watts  at  Philips  Thailand  and  tbe 
Technical  Division  of  the  Public  Relations  Department  is  estimated  at  a 
total  annual  rate  o^^  20..    Expansion  of  the  Industry  is  not  possible  unless 
tfte  government  steps  in  to  he(^p  or  .with  a  gonnnitment  to  purchase  the  equip- 
ment and  strong  attempts  made  to  expand  foreign  markets  for  the  industry. 
On  this^ po^nt  the  Government  should  share  in  the  research  snd  development 
cost  of  local  companies  in  improving  theix  telecommunication  products  and  ^ 
put  in  stronger  eHorts  In  export  promotion  through  Export  Service  Centre. 


Training 


^    Telecommunication  training  in  Thailand  is  Inadequate  and  l$  mostly' 
short  of  training  eqiiipments*    At  present,  only  TOT  has.  possessed  a  tele- 
communication .training  center  which  by  its  nature  is  wire  ^communication 
oriented.    There  are  3  universities  and  1  Institute  of  technology  producing 
about  400  electrical  and  communication  engineers  annually*    However,  they 
are  mostly  academic-^oriented  but  no  so  well-versed  in  technical  training  or 
application*  / 

The  problems  of  trained  manpower  shortage  are  common  in  all  the 
developing  countries  and  the  consequences  are  so  great  that  ASIA-PACIFIC 
: TELECOMMUNITY  has  been  established  by  15  member  countries  with  the 
objectives  to^^ovlde  the  various  aspects  of  f^acllltles  Including  planning, 
technical  standardization,  telecoimnunlcatlons,  and  means  of  reducing  the 
expenses  in  managenient  and  operation  of  telecoimnMnlcatlon  to  member 
countries*    It  is.  hoped  that  with  the  establishment  of , ASIA^PACIFIC  TELE^  \ 
COMMUNITY  in  Bangkok,  Thailand  and  other  Asian  developing  countries,  % 
especially  ASEAN  countries,  could  r^se  the  standard  of  their  comptml cation  . 
technology  an4  find  the  most  effective  means  of  both  domestic  and  regional 
communications*  * 

Impacts  of  Xelecommunication  . 

Value  of  communication  services  the  users  is  difficult  to  measure,  ^ 
However^^  since  communication  services' arise  in  response  to  human  demand  (5)* 
a  large  number  of  people  applying  for  the  telephone  installation  at  a  cost  , 
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of  laore  than  th^  official  rate  of  U.S^     1,500  pet  telephone  obviously 
itidicates  the  high  valuie  placed  by  ftie  users  on  communication  services.' 
Since  telephones' per  capita  (7)  is  an  indicator  which  uspally  correlate 
with  urban  development,  supply  of  telephones  which  lags,  greatly  behind  ^ 
the  demand  will  be  detritaerftal  to  urban  development  and  dynamics  and  in  > - 
the- meantime  it  will' also  be  detrimental  to  national.development  as  a 
whole*    Telecommunications  development  will  also  improve  the 'quality  cif 
botb  urban  afld  rural  life*    Cases  have  shown  that  the  improvement  in 
communications  add  telecommunications  for  vldlages  in  the  communist  iftfil- 
trated  area  or  remote  aVea  has  resulted  in  improving  the. standard  of  living 
and  the  morality  of  the  villagers.  ,  .     '  *  . 

Health  Cfare    /  .  -  ^ 
 ;—   ^                             .            i  * 

Doctors  and  nurses  are  desperately  inadequate  in  the  rural  areas  of 

Thailand,  even  though  more  than  ten  years  ago  the  Government  had  in^titiited 

the  Obligatory  terms  on  newly  graduated  doctors,  who  received  free  medical 

education  at  the  university,  *to  serve  the*  people  in  the  rural  areas  for  3 

years*    Villagers  in  some  i;ural  areas  have  had  to  walk  mere  than  10  kilo*  , 

meters  to  get  access  to  health  d^rvice^  if  the^y  are  lUcky    enough  to  have 

the  health  facilities.    Hence,  in  recent  years.  Voluntary  doctors  teams 

have  been  despatched  to  rural  areas  by  the  Royal  family,  univ^sities,'  and 

Ministry  of  Health.    Telecommunication  links  between  the  DiArict  Adminis* 

ti^ation,  villagjes  and  the  teams  can  facilitate  the  health  service  aad 

training  of  thfe  local  health  workers*  .  *        *  /■ 


Education 


:  th(^ 


With  the  expansion  of  radio  and  TV  coverage  areas  and  the  improvements 
in  theit  education"  programs,  eiiucation  in  rural  areas  as  in  areas  of  health, 
^ agricttlture,  and  rural  developments  can  be  achieved.    In  future,  only  when 
.it  will  be  possible  to  broadcast  radio  and  television  educatioh  programs 
through  Palapa  satellite  as  planned  that  the  full  potential  of  improved 
manpower  can  be^ channellized  and  exploited  for  developmental  purposes* 


Employment      -  *  .  ^ 

It  is  estimated  that  about  50,000  people  liav,e  been  directly  involved 
in  telecommunica^l^on*  services,  industry,  education,  and  administr^ti5on*  " 
The  big  portion  of  this  figure  goes  tty  the  government  telecommunication 
service  and  administration.    Government  agencies*  and  state^  ehterprises^ 
listed  in  order  of  number  of  emplo3nnent  are  TOT,  Coi^unic^tion  Authority,  ^ 
Department  of  Post  and  Telegram^  Ministry  of'Intetior  especially  Department 
of  Home  Administration  and  Police  Department,  TV  broadcasting  stations,  etc/ 
Only  about  5,000  people  are  employed  in^  telecommunication  .industry*  ■  Thi?^  ^ 
figure  consists  of  about  people  working  in  less  than  10  small  and 

medium  telecommunication  industries  as  well' as  telecommunication  equipment^ 
assembly  firms  and  of  about  1,000  people  working  in  family  industiries. 
If  iifcluded  the  telecommunication  equipment  sell'ing^  companies,  maintenance 
shops,  and  the  related  business,  telecommunication  provides  a  total  employ- 
ment of  estimated  100,000  j&bs^  totalling  approximately ,  .25.  %  of^ 
Thailand's  population*      *  \  >      .  .     :  - 
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,  "Conclusion 
^  *   ■■  

Teleconimuhicat:lon3  development  In  Thalldcid  has  made  rapid  progress  In 
terms  of  hardware  Innovations  and  expansion  In  reqent  years.    Thi^  trend  of 
development  If 'not 'pursued  In  a  balanced  manner  ,   (economlcally-^lse,  social- 
wise,  and  defense-wise)  and -integrated  wlth^the  esfj-sting  communications 
systems'wlll  Pnly  result  In  the  modernization  of  equipments,  Suplicatiort  of 
communication  systems,  and  inefficient  ifses  of  the  newly  invested  and  enist- 
Ing  communication  systems,  as  has  been  the  experience  of  Thailand  in  the 
former  days  of -tslecommunications  development.    Efficient  central  planning 
committee  for  planning  and  determining  the  national  policj  on  national 
telecommunication  network  is  needed  to  correct  the  Government's  traditional' 
inahilllry  and  indeclslveness  in  sel'lecting  the  optimum  communication  systems  > 
^  for  national  telecommunications,      ^       .  - 

Emphasis  should  be  giveU  in  telecommunication  development  for  rural 
developments  as  a  development  infrastructure  (8)  similar  to  road. and  other 
utilities,  in  order  to  reduce  the  economic  gap  between. urban  and  rural  areas. 
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s  tract 


As  the  common  car'rier  of  teleoonnltunications  in  Australia  the  ^  ^ 
Australian -Telecommunications  Commission  (Telecom  Australia)  has  the 
responsibility  to  plan  future  developments  in  a  manner  which  effectively 
account  for  social  needs*    Using  multi-disciplinary  planning  techniques 
the  National  Telecommunications  planning  group  In  1976  produced  the 
pUblicatiofK Telecom  2000*    This  was  followed  by  the  publication 
gUtcomes  fto^  the- Telecom  2000  Report  in  1978;    More  recent  planning 
activftfies  have  involved  a  seminar  on  Social  Research  and  Telecommunications 
Planning*    A^  further  seminar  on  Telecommunicat;Lons  Planning  and  Public 
Policy -^Making  is  to  be  held  In  1980*    These  approaches  to  planning  have 
enabled  social  needs  to  be  recognised  as  an  effective  input  to  Telecom 
Australia's  planning  processes*  ' 

INTRODUCTION  ' 

Under  the:  Telecommunications  Act  1975«  the 'Australian  Telecommunications 
Commission  (Telecom  Australia)  has  the  cftmincm/ carrier  resi>onsiKitltleS' to  ,^ 
'provide^  maintain  and  operate  telecommunications  services  in  Australia 
which  be|t  meet  the'^oci^l^  industrial  and  commeircial  ife^s  of  the  people 
of  Australia'*    Telecom  therefore*  has  a  major^respphsibility  tp  manage  the 
balanced  and ^^fectiVe  development  of  telecommunications*  ^  ,  ,  . 

An  important  part  of y^naging  a  balanced  ^d  effective  tele- 
communications development  Is  the  .recognition  of  ex^rnal  needs^  and  in 
parti^cular  the  social  needs  of  the  Australian  xommunity.    The  term  **socia^ 
needs'  i^y  have  many  co'nnotatlons;    ^rom  the  staildpoint  of  ^  telecommunications 
planning*  the  notion ''that  people  have  a  need  to  relat^  to/ope  another*  te 
communicate*  seems  to  have  the  greatest  rieleVance:    Thi'S' need  ^9  communicate* 
of  course*  can  be  divided  into  s^ch  gtoupings 'aa'emergetu^  Requirements, 
transactional  requirements  or  the  more  personal  ^propensities  to' share  ' 
information  and.  feelings. 
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Irrespective  of  the  nature  of  conmu^ication  .needs ,  it  is  of  prime 
importance  to  telecommunications  development  that  Teleqom  Austral'ia  increases 
its  awareness  of  social  needs  and  internalises  them  with  regard  'to  its 
present  and  future  operations.  "  ^ 

I 


SOCIETY  AND  CHANGE 


^    It  is  meaningful  to  ask:  ^  What  will  be  the  shape  of  society  in  the 
long-term  future?    Wkat  part  will  advancements  in  telecommunications 
technology  play  in  this  future?    There  are  many  scenarios  of  future  society 
which  must  be^  accounted  for  in  the  process,  of  planning  t excommunications 
development,  but  even  the  scenarios  'are  changing;     *The  future  is  not  what 
it  used  to  be* ,  '  • 

* 

New  and  developing  technologies  could  offer  a  broader  range  of 
telecommunications  products  ^w^ich  could  provide  access  to  new  kinds  of  ^ 
information  t ha tr  would  aerve  .to  improve  life  at  work  and  home.    The  wide- 
spread introduction  of  advanced  telecommunications  technologies  could  also 
provide  scope  for  significant  changes  in  social' organisation  to  occur.  For 
example^  increased  residential  penetration  of  telecommunications  ih  a 
variety  of  forms,  with  centralised  computer  access  could  serve  to  strengthen 
democracy  by  providing  greater  opportunities  for  participation  by  the 
community  in  government  declsioa-making  and  promote  what  might  be  perceived  , 
to  b^  the  *good  life*  and  self*-realisation*    Alternatively,  the  decentralised, 
multi^'functional ,  ^elf-contained independent  jiature  of  services,  which  could 
be  prok^ided  by  the  new  technologies  may  lead  to  a  dehumanisation  of  society. 
Each  of  these  vie\Js  on  change  and  its  effects  on  society  may  be  atgued,  but 
neither  provides  a  simple  solution  of  comfort  generally  to  telec6mmunicatiQns 
planners.    They  do^  however,  define  some  boundaries  ±ti, regard  to  the  debate 
which  has  now  emerged  over  technological  change  at  a  time  of  low  economic 
growt^, 'a  growing  fuel  crisis  and  nigh  unemployment. 

TELECOM  2000  *  '  *         .     -  * 

*^  1  ' 

In  1973  the  National  Telecommunications  Planning  (NTP)  Branch  was  set  up 
to  undertake*  an  exploration  of- the'  possible  dli:|pltdons  of  long-term 
development  of  telecommunications  in  Ai^tralia.    The^TF  multidisciplinary 
team  set  about  this  examination  interacting  with  users,  academics,  consultants 
industry,  Telecom  staff  and  others  by  way  of  seminars discussion,  contacted 
research  and  correspondence.    The  recommendations  of  T<Jfecoro  2000  providelk 
the  basUs^or  the  required  broader  perspective  for  planning  to  meet  social 
needs  into  the  future,  ^  , 

OUTCOMES  FROM  THE  TELECOM  2000  REPORT  ^  ^  - 

i  Early  in  1976,*  thirty  thousand  copies  of  Telecony  2000  were  distributed 
fot  consideration  and  discussion  both  inside  and  outside  TeJ-fecom  Australia. 
The  aim  was^to  tell  people  affected  by/Telecom  Aus£ralia*s  services  ^nd  v. 
policies  about  the  issues  involved  inHthB  long-term  telecommunications  ^ 

.  -  ■  ■    •  -    .   ) '. 
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planning  and  to"  invite  corameijt  on  them.    Written  responses  totalled  210 
Tanging  from  fgrmal  a(^knowledgement  to  comments  in  d^th.    Th^  writers  of 
the  111  more  substantial  responses  could  generally  be  identified  with  some 
professional  or  business^  source*    Only  12  could  be  classified  as 
'individuals'.    The  single  dominant  "source  of  responses  was  tertiary 
institutions  W)  *    Other  major  sources  were  business  (19)  and  goverhment  (18) 

The  major  issues  raised  in  responses  involved  six  subjects:  '  open 
planning^ 'community  involvement*  soeial  theory*  value  position,  competition 
and  data  policy.    These  responses^ were  mainly  of ^a  1iigh  calibre  and 
introduced  a  wide  range  of  Complex  issues*    An  analysis  of  the  responses  and 
the  reconmiendations  as^  accepted  by  manag^en^t  is  set  out  in  the  publication 
Outcomes  from  the  .Talecom  ^000  Report.     -  '  ' 

OPEN  PLANNING  '        *  , 

*  The  Telecom  2000  report  set  out  discussion  and  r ^commend Alj^rfs  4J)out 
the  desirability  of  involving  the  people  affected  by  the  acti<ms  of  .Telecom 
in  the  process  of  arriving  at  particular  decisions.    This  was  r^Ierred  to  as 
open  planning.    The  report  itself  and  the  exercise  involving  evaluation  of 
'responses  was  in  effect  an  open  planning  exercise.    In  view  of  the  extent  to 
which  Telecom  2000  was  distributed^  th^'numl^er  of  written  responses  was  less 
than  h^d' been  expected  within  Telecom*'  Op  balVxi^^*  however,  *it  was 
consid^ed  to  be  a  successful  and  useful  Overture  into  this  mode  of  planning 
but  it  was  clear  .that  further  thought  and  additional  work  ^uld  be  necessary 
if  the  Implementation  of  o^^n  planning  was  to  ei^fec^ively  fulfil  the 
expectations -of  all  concerned.  .r  .  ^    ^  , 

The  inherent  change  In  attitude  as  well  as  the  required  changes. in 
processes  necessary  to  Implement  open  planning  must  inevitably  take  time.*  ^ 
one  respondent  to  Talecom  2000  suggested 'lO-lS  years  as  being  realistic. 
Telecom  may  not  necessarily  agree  with  this  time'-scale  but  It  does  signify 
a  recognition  by  others  of  the  difficulties  involved. 

« 

THE  CORPORATE  PLAN/  ^  ,  *  . 


^Ince  the  setting  up  of  Telecom  Australia  in  1975  a  small  group  of 
corporate  planivers  has  been  working  with  the  various  elements  of  line 
management  to^  develop  a  C^porate  Plan*  to  bring  about  the  top-down 
orientation  seen  as  necessary  to  the  future  viability  of  the  organisation 
and  improvement  in  service  to  the  customers. 
V  ■  ^  ^  .       , .  ^ 

Recognising  the  Telecom  .2000  recommendation  concerning'  'open  planning' 
it.  was -also  conkidered  Important  as  pai:t  of  the  Corporate  Planning  Process 
that  in  particular  Staff /  Assgciatiotis  be  given  the  opportunity  to  comment* 
A  draft  was  distributed  and  i^esponses  were  received  which  assisted  the 
preparation  of  the  final  doetlment.    The  resulting  Plan  has  been  made 
availabfe  to  the  public  on  requesx^and  an  abridged  ^Highlights*  version  has 
been  distributed  to  all  staff.  ,  ^ 
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The  Corporate  Plan  as  currently  developed  broadly  consists  of  three 
parts ;        *  .  ^  < 

.    the  basis  for  corporate  plan^In'g; 

the  broad  strategy  to  be  adopt;ed  over- the  .nj£Xt  five  y^ars;  '      <  . 
*    the  Planning  Guld'ellnes  for  ^  ten  year  horizon. 


To  establish  a  basis  .for  corporate  planning  a  set  of  corporate 
.objectives  has  ite^^erlved  from  a  study  of  4:h^  statutory  responsibilities'" 
given  to  Telec^^^pkrall^  ia  the  iTelecommunlcatjlqns  Act  and  a  knowledge  of 
what  Is  requlr^^^Hraprove  the  utility^  jrellablllty  and  economy  of  \ 
telecommuhlcatlonfl^ftrvlces^as  seen  by.  tjie  people  of  Australia « 


To  assist  In  achieving  these  objectives  the  Corporate  Plan  sets  a  broad 
strategy  for  the  next  five  years  of  adopting  Corporate  Thrusts  and  Actions* 
Four  Corpoifate  Thrusts  have  been  identified  by  manag'ement : 

«    .    Quality  of  Service 

Efficiency      i  .  ^  -  '   ,  ^ 

J    Staff  Relations  and  Development 
y  Technology  Improvement        /  . 

POLICY  RESEARCH  ^  ^  -  ^   '  *  ^  ' 

Telecom  undertakes  policy  research  work ^employing  lnterdiscH)llnary 
groups  and  the  range  of  studies  Includes  the  internal  crrganlsatlon ,  impacts  ^ 

.  on' the  external  environment  and  gener&l  policy  concerning  the  application  of 
technology- to  the  *f ulf ilment  of  social  needs      In  particular  those  of  lt;s 

^customers.    Ilollcy  research,  as  a  prerequisite  for  p611cy  revl^yr  and  ■ 
fprmulatlon.  Is  now*  performed  on  a  mu*dh  broader  base  with  the  involvement  of 
the  major  functional  areas  and  t^e  use  of  consultants  as  necessary.    Of,  ■ 
particular  Interest  i§  a  Social -Research  seminar  recentlyconddcted  and  a 
planned  seminar  on  Public  Po3f  icy  Ala  king  and  Telecommunications  Planning* 

.  SOCIAL  RESEARCH  SEMIlflAR  '  ^  ,  ,  ^ 

In  August  1979  Telecom  Aiustralla^organised  and  funded  a  seminar^^  'Social 
Research  and  .Telecbmmunloatlons  Planning' ,  with  the'  following  objectives: 

-     -       ^   jy  ^-    ^     '  ' 

(i)    to'  Increase  the  awareness  within  Telecom  of  the  social  Impacts  of 

Its  policies  and  services  as  perceived  by^ external  experts;       "  ^ 

*  .  '  ■ 

(ii)    to  keep  Telecom  in  touch  with  social  and  economic  trends  that  wlW 

affect  the  type  of  service  that  will  rieed  to  be*  provided  In' the 

future,  and  the  manner  In  which  the  services' have -to  be  provided; 

(111)    to  further  Telecom  s  comn^ltment  to  open  plannlrfg  as  a  vay  of 
.   ^     developing  pollc^j;^  .       *       ,        '  %  ^ 

^  (Iv)    to  Identify  fields  of  social  r^earch  work  of  particular  relevance 
'  ^to  telecominunlcat%«>n^  ^lanninj^f   ^  ^ 
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Ttllfi  fici^ln4r  wj^ll  be  discussed  In  some  detail  as  it  provides  the 
Cound{itlons  for  future  social  research  activities  within  Telecom  Australia*  ^ 

SEMINAX  CONCEPT  AND  STRUCTURE  ,  ' 

,  ThOvCmcept  of  the  seminar  was  Initiated  when  the  National  Telcconmup^ 
Icatlons  Planning  (NTP).  group  set  abotft  reappraising  Its  organisational  role 
and«  began  questioning  the  fundamental  nature  of  t!ie  social  sciences  and  ttic 
contribution  they  could  be  expected  to  make  to  tel^c communications  planning. 
The  outcome  of  this  process  was  a  s&Llnar  coverJLng'a  broad  range  of  topics, 
ifnd  Involving  social  aclentlsts,  both  acadcfitlc  aad  practising,  and  Telecom  * 
raanager^s  -  a  total  pf  60  attended  with  a  ratio  of  about  2:1  non-Talecom  to 
Telecom  being  the  d«algh^obJectlve«    Two  days  were  set  aside  for  the  seminar 
with  op«nlng  and  concluding  half<^day  sessions  spanning  two  halE-day  workshop 
sesfllopsi    In  sum»  w«  were  particularly  keen  to  progress  from  Telecom  2000 
.and  the  Outcomes,  and- this  seemed  like  a  good  way  , to  take  that  atcp. 

The  following  six  workshop  topics  were  very  simply  derived  from  NTP'a 
understJindXng  of  definitive  aread  where  some  social,  ^ftcarch  seemed  to  bo 
necessary*    A  deg^rec  of  overlap  was  recognised,  but  It  was.  considered  thjit 
tlits  type  of  generous  model  would  "enable  flexibility  of  coverage  to  be 
achieved  In  the  seminar*  -      "  ' 

Workshop  Topic  1  :  Social  Trends  ^nd  Communication  Patterns^ 

V    ■       "     2  ;  Distributional  Consequences  of  the  Provision  of 
Sp«clfle  Services 
^  '  '*  "     3  :  Social  an^J  Technical  Implications 

'*  "     4  :  International  Developments  as  they  Affect  Australia's 

Telecommunications  Planning  ^         ^  ^ 

*'  "     5  ;  The  Information  Economy  "      \  7 

*'  "     6     Planning  -  Theory  and  Practice 

To  cover  the  .topics  and  derive  maximum  benefit *from  the  resources  which 
would  be  necessary  to  achieve  suq|i  coverage,  an  Interactive  deslgt^  process 
■was  arrived  st.    We  started  with  the  Idea  of  a  Delphi  process,  but  decided 
that  we  should  give  the  participants  more  scope  to  tell  us  what  the  topics 
were  jreally  ebout.    In  |the  first  Instance  the  six  workshop  topics  were 
defined  briefly  (In  abput  a  page)  and  no  attempt  was  made  In  this  exiTrclsc 
for  completeness  or  to  atherwlae  polish  the  definitions*    To  some  extent  they^ 
were  <ie9lgned  to  be  almoat  pr;i.vocatlve«    These  def lnlti%>ns»  for  want  ot  a 
better  description^  were  sent  to  each  Invitee  as  par t^  of  the  lilvltatlon 
'  proce»>--^nd  a  contribution  of  not  more  tnan  two  pages  was  requested  on  one 
or  all  of  th^  ^loplcSj.    Thtee-quartars  of  tnje  invitees  responded  to  this 
request*    In  all,  counting  generalmnd  apcclfle  coiAaents^  100  commentaries  . 
were  received*    These  commentaries  wore  thjan  8ynth«0lsed  by  Departments  within 
Telecom  Into  opening  papers  for  each  toplc^^and  copies  of  these  were  — ^ 
distributed  before  the  seminar*    These  synthesis  papers  avoided  Identifying  ^ 
the  S()urces  of  oplnlona^  other  than  to  contrast  the-Telecom  and  nonnTelccom  ^ 
coj*trlbutor«,  to  avoid  putting  people  at  the  seminar  In ^ fixed  positions  prior 
to  entering  the  workshop  activities; 
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"^Thc  synthesis  papers  then  conflatitutod  the  opening  pa^iers  for  the 
sctalimr,  and'thd  baala  from  vhlch  workshop  discussion  stemmed^    They  weirc 
presented  by  Tolecom  Pre^nters^  from  thQ  responsible  b^psrtments ,  and  the 
workshop  Cha^tven^  vho  wote  non**Telecom  Invitees^  'spoke  briefly  to  each 
paper  mid  set  the  basis  for  discussions  during  the  workshops*^  Xn  the 
workshops  It  wAs  Intended  that  discussion  be  directed  towards^  Identification^ 
of:  ^  .  "  ' 

1.    tnajor  Issues  for  telocommunlcatlons  planning,  within  the  scope  of 
the  vorkahop  topics;    ♦  ' 

2*    possible  implications  of  these  Issues  within  the  Immediate  and  the 
long-term  future; 

3^  ^^tudles 'And  ooclel  research  relevant  to  these  Issues; 

4.    priority  for  study  and  rosearch; 

.  nnd  guldcln;^  alon^  tfiose  lines  vere  glverx  to  the  .Chairmen  In  their  briefing. 

Non-Telecom  Invitees  were  selected  pn  the  baslti  of  the  advice  of  the 
Academy ^of  So<flal  Sclenoes  In  Canberra*  and  on'  advice  'from  DepartmeiUa  within 
Telecom  concerning  practising  and  academic  social  scientists,  wtio  liavu  had 
dealings  with  Telecom  In  recent  yoars^    In  effect*  we  were  looking  for  people 
from  a  broad  r£in^e  a£  disciplines  from  various  t>Arts  of  Australia  a^  from 
vsrlous  InstltutlonBf  who  h^d  previously  demonstrated  Interest  In  teleccnmnun*^ 
Icatlons.^  Telecom  Invitees  verS  selected  with  a  view  to  achieving  a  balance 
^f  corporate  management  and  social  science  representation  as  well  as  at:hlevlng 
a  br^ad  Involvement  from  the  various  Telecom  Departments*  ^ 

SEMINAR  ANALYSIS         ^  ^  - 

■      V  '  . 

Tjic  'increased  awareOess\  ^keep  la  touch*  snd  'open  planning* 
implications  of  the  first  three  objectives  of  the,  scmlnsr  are  somewhat  less 
tangible  ehan  those  of  the  fourth  but  generally  all  three  were  felt  to  be 
successful.    This  success  may  In  part  be  measured  by  the  st>lrlt  ^(  mutual 
goodwill  which  has  been  cemented  between  Telecom  plannacfi  "and  the  social 
science  *world^  In  Australia  and  the^  formal  and  Informal  contact  chains  which 
have  resultsd .    '  «         .  , 

The  six  workshop  reports  coataln  a  fund  of  Interesting  and  useful  ideas^ 
Information  and  proposals  and  It  would  not  be  possible  to  give  full  coverage 
In  this  paper*    These  proposals  vl^l  be  considered  by  Telecom  Australia 
management  and  definitive  action  will  be  taken  to  ensure  that  advantage  Is 
taken  of  what  Is  considered  ha  a  most  meaningful  planning  activity* 

To  assess  the  full  value  It  Is  necessary  to  read  the  prpccedlngs'snd  In 
particular  the  workshop  reports*  To  give  some  appreciation  of  the  output  of 
the  Seminar  each  of  ^he  workshops  will  be  discussed  briefly  In  turn. 
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S.OCIAL  TRENDS  AND  COMMUNICATION  PATTERNS 

This  workshop  £ocuscd  on  employment  issuc±»  the  most  importtint  area, 
being  basic  to  the  soclnl  sciences  and  with  direct  implications  for  Telecom 
as  8  large  employer.  Some  particuljjr  re&carclmbfc  areaa  identified  included: 
attitudes  to  work,  changes'  in  nature  and  conieut, 'decentralisation,  growth  p£ 
leisure,  reducing  opportunities,  stress  and  accidents^    '  \ 

f 

In  addition  there  was  a  great  deal  of  discussion  on  lelecommunications/ 
energy  use/ trnnsport  issues.    Research  in  .this  area  doe**  not  Support  the  Ldeia 
of  substituting  telecommunlca^ons  for  phyiddal  movemont,  travel,  nnd 
meptings,  but  does  suggest  supplementation  which  could  reduce  expensive  forms 
of  physical  movement  and  make  a  contrifiution  to  energy  saving.     It  was 
considered  that  Telecom  should  devclopTtarketing  strategies  Cor  increasing 
public  use  x>f  services  designed  to  cuT^own  the  need  Cor  movement  und 
therefore  it  should  spontior  research  into  these  rdatiouships- 

DISTRTDUltlONAL  CONSI-QIJENCl^S  OK  THE  PllOVISlON  OF  SPECll'CC  SERttCl^S 

This  workshop  recognised  the  topic  as  being  about  equity  and  posed,  the 
fundamental  iiuetfTlon  of  the  extent  tu  which  new  sCrvLcc  dovolopmeiits  would 
exacerbate  tlie  gnp^between  the  ^informaUon  rlcli'  and  lIhj  'iaCormation  poor\ 
SpeciClcally  it  was  considered  that  there  were  three  distinct  ways  to  deal 
with  equity  conaiderations:    'pri*fing,  technical  standards  and  manngeraent 
practices  and  bViliefs.  -  '  ' 

The  conflict  between  equity  nnd  efElcLoncy  criteria  und  the  question  qC 
where  Telecom  Australia's  respdnsibility  lay  in  thin  mnttcr,  wns  debated 
extensively.    Telecom  was 'seen  to  be  in  a  stage  of  trndMltion  in  its 
development  where  it  may^  npW  b^posslble  to  calmly  and  properly  challenge 
some  of  the  sacred^cows  of  yesterday  including,  but' not  limited  to,  for 
indtsnce,  the, uniform  national  tariff  policy,  uniform  national  standards,  a 
whole  range  of  cross-rsubsidy  ques'tions,  and  even  to  look  afresh  at  the 
pot^enCial  development  by  Telecom  of  an  efficient^  high- technology  Attdtralinn 
industry-^ 

The  need  for  more  data  to  aiiswer  the  qucsti<lnd  raised  by  these, 
propoftitions  was  recognised  and  conseqnently  a  4)igh  priority  wae  placed  on 
more  research  bQlng  eonducted  on  demand  insuen,  both  in  terroe  of  identifying 
market  segments  and  pr^ice  rcsponBivcnOBH;    cross-subsidisation  issues,  both 
current  and  future;    and  network  i^itilisntion,  in  terms  of  who's  calling  who, 
why^  when  and  how  often?  \ 

SOCIAL  AND  TECHNICAL  IMPLICATIONS         "  - 

This  workshop  considered  tluit  Telecom  Australia  should  become  more 
initistive-tsking,  progressive  and  proactive  ns  a  leader  in  social  as  well  as 
technical  matters*    In  particular  it  proposed  thnt^Telecom  should  take  the 
initiative  in  establishing  a  Joint  parliamentary  coirauitt^e  on  the  social 
-assessment  of  technological  change  nffecting  serviced  within  its 
responsibilities  - 
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It  Eurtlicr  proposed  s  aeries  of  pOHsible  nrcti|H  for  reaeu^h  uiittcr  the 
general  headings  of  cunployioent  nnd  work^  tncludiiig  manpower  pl^miXng  and 
quality  of  worklife  itJttue^s;    Australian  induHtry  structure,  covering  hiicU 
isauea  .ns  supply,  decoutraliant Ion  and  union  participation;  Tulecom 
Australia  structure  snd  proce&aeat  including  ttuitLers  of  orgnnietitlona^ 
ciimatQ,  managerial  p^iilosoptiies  an<^  liUemai^ communicutioit  patterns  and, 
finally,  tlic  introduction  oC  new  LeclmoIogXes,  Including  reHCarcli  into 
Australian  and  overseat*  experiences  and  ataff  mobUity, 

INTERNATIONAL  DEVELOPMENTS  AS  TllEY  A^FKCT  AUSTRALIANS  TK1.RC0MMUN1CAT10NS 
PLANNING 

On  more  than  one  occasion  tliitft  vorksliop  cmc  fact*-to-AH*  with  the  fact 
timt  technological  issues  constantly  nnd  inevitably^now  rarHC.|^litXcal 
qu&stionf).     It  considered  that  Telecom  must  be'ncoQt  Lnualt y  conscloiiH  ot'  the 
political  nature  of  these  technical  issues  nad  net  witi)  tliin  in  Atlnd,  Hore*^ 
over*  It  considered  thnt  the  way  in  whlcti  technology  1b  bcow  by  Che  public: 
and  by  interest  groups?  hns  chunged;^    IL  in  Inrreasingty  percel^v^^  ns  htwiiig 
both  nn  inevltnblc  ideological  component  and  (often  unphinned)  politi#frL 
can»eC)iiencG8, 

\  .  ■ 
The  workshop  presented  a  largo  number  of  recommendations  with  aomc 
concerning  Telecoin*AuttLraila's  orgnnisntional  structure  and  mode  opcruttona 
nnd  others  being  more  specifically  rcinted  Lo  research  subjects*    K};ampies  of 
th<i  former  included  the  recommendation  that  a  pulj^ilc  policy  uhlt  be  quickly 
estabi^lshed  by  Telecom*    Initially  the  work  of  the  unit  would  bci  to  gtve  ' 
timely  ^advice  to  top  management;.    Once  established  it  would: 

(a)    put  a  persistent  Input  into  long^  rnnge  pl^anning;  and 
{b)    raise  the  general  political  consciousness  within  ^eiecom. 

In  addition  it  was  recommend<£d  that  Telecom  spced^^up  its  Response  time 
to  specific  types  of  service  needs*  in  particular  ,buAine96  commiinicationfj  mul 
that  Telecom  should  form  a  view  on  the  mntter  of  encouragement  of  local 
industries  to  make  teiecommutiications  components*  promoting  ,that  vj[]cw 
strongly*    Also  1^  was  cftfisidered  that  Telecom  should  identify  Innovative 
local  firms  and  cons'ider'how  it  could  use  their  products, 

Recormaanded  research , areas  included  issues  of  technology  transfer^  the  ^ 
socio-'econotnic  effects  of  overseas  And  local  data  base  utilisation  and  an  ^ 
independent  assessment  of  Telecom  Australia's  monopoly  position*^  i 

THE  INFORMATION  ECONOMV   ,  ^ 

As  s  first  priority  the  workshop  emphasised  the  need  to  reoearch  Recent 
developments  la  the  economics  of  Information  and,  more  specifically,  ^he 
present  and  future  role  6f  information  goods  and  services  In  the  'Ausftalian 
economy,    it  was  n^ted  that  the  forthcoming  seminar  on  Information  Economics 
sponsored  by  the  East/West  Communications  institute  (mid*<1980)  would 
significantly  contribute  to  the  former  requirement.    Within  this  overall 
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context  the  worktfltap  r«conmionded  a  range  of,  r«9«Arch  projects  directly  related 
toitelecoinmunlcatlpna  planning  includihg  iuch  issues  aa  the  Impact  of 
in£onnation  technologies^on  firms  and  industriesj  priDperty  rights  in 
information  and  itfternational  deta  flow,  A  , 

PLANNING  "  THEORY  AND  PRACTIck  "  ' 

The  workshop  decided  to  explore  *opQn  planning  snd  corporste  plsnning 
processes*  to  see  who  are  the  key  decision^makcrs,  what  are  the  information 
points  and  what  ard  the  processes  of  coimQunity  consultation  snd  strategic 
plsbnlng,  ^  -  - 

Since  Telecom  is  in  competition  wi^  private  ent£tpriss,  there  would  be 
certsin  proposals  and  posaibilities  for  the  future  thst  Telecom  should  not 
disclose  in  the  public  interest.    However^  it  wsa  thought  thst  if  a  decision 
related  to  a  service  essentially  far  shead  in  the  future^  then  open  plsnning 
could  be  appropriate*  ■  ,  ^ 

1  ^  ' 

^  As  a  result  of  a  bifief  cose  study  oxercide,  the  group  put  forwsrd  an 
overall  research  proposal  that  Telecom  should  concentrste  oft  two  aspecte  in 
its  socisl  resesrth  on  this,  topic*    The  first  of  these  concerned  open 
planning  practice  as  indicated  in  its  experience  with  Telecom  2000  snd  the 
Corporate  Plan^  and  its  innovations  in  science  snd  technology  includingf  for 
example,  wired  teletext*    The  second  concerned  open  planning  operstionsj 
looking  St  public  and  corporate  participation  procedures  in  exploring 
prefe^r^id  futures  and  the  means  of  maximising  the  scensrios  thst  reinforce 
opt"ions  for  open  planning,  {  ^ 

It  was  felt  that  this  research  should  seek  tq  explore  three  particular 
issues:    these  being  hoW  one  increased  community  consultation  to  schieve 
maximum  psrtlcipatlon^  hov  one  msnaged  the  information  generated  throughout  ^ 
the  open  planning  process  and  the  means  of  monitorUng  changed  occurring  as  a 
consequence  of  the  planning  process  and  how  one  specified  thevalues  and  time 
cotidtrsints  that  limit  the  opport^inities  for  obtaining  desired  or  preferred 
futurest  in  terms  of  both  efficiency  and  effectiveness*  ' 

PUBLIC  P.OLICY-MAKING  AND  TELECOMMUNICATIONS  PLANNING  SEMINAR 

,  It  is  recognised  that  telecomAtunications  is  ah  integral  part  of  the' 
fabric  of  society  in  Australia*    The  extent  9nd  nature^of  the  role  telecomm^^ 
unications  plays  in  shaping  ^ciety  and  complementing  its  development  is  a 
complex  snd  dynamic:  question  and  therefore  requires  continuous  study  in-order 
to  develop  the  necesssry  understanding  to  enable  effective  plsnning  of 
telecommunications  in^Australia  to  take  place*    There  are  many  institutions! 
government  departments  and -organiaations  who  in  fulfilling  their  functions/ 
make  decisions  ^ich  affect  public  policy  and  as  a  consequence  influence  the^ 
nature  of  Australian  society*    It  is  of  value  to  telecommunications  planning 
to  develop  an  understanding -of  the  interactive  nature  of  theae  various  bocfles 
ai\d  Telecom  Australia  to  facilitste  the  mutual  development  of  public  policy* 

K8i 
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It  l8  therefore  planned  to  conduct  a  eomlnar  on  Public  PolUcy-Mnklng  and 

.  TclecotittQunlcatlon0  Planning  during  May  1980*    This  smlnar  will  take  a  similar 
form,  both  ^n  objectives  and  f^ormat,  to         one  held  recently  \on  Socli^l 
Research^and  TeleccjjLlmunlcatlons  Planning,  In  that  Internsl'and  external 

^  participants  will  be  Invited  to  discuss  Is^rues  of  mutual  Interest  and  concern* 
How^ee/'the  nature  of  the  subject  area  co aid  mean  that  preparat6ry ^activities 

^would  take  a  slightly  different  course  this  time  or  that  a  dlfH'r^nt  emphasis 
might  be  given  to  the  seminar  structuring  (^.g*  more  time  dcvot(|d  t:o  workshop 
interaction).    It  Is  proposed  to  bring  ^togetheir  about  60  people^  with  a 

'balanced  representation  of  Telecom  and  non**Tclecom  participants.,  : 

SlfMMARY  AND  CONCLUSION  ^   *  - 

Telecom  Australls  as  the  common  carrier  ^f  telecommunications  hatf  the 
responsibility  for  the  balanced  development  of  services  provldc^d  by  thle 
technology  throughout  mtfltralla*    In  carrying  out  this  task  It  must  take^  Into 
account  the  soclsl  needle  of  the  people  of  Austrslls  and.  manifest  these  needs 
-in  the  form  of  satisfied  demand  in  Its  development  plsns  and  programmes.  To 
achieve  this  It  must  estsbllsh  policy  research  and  planning ^proc^sscs  which 
are  able  to  address,  for  example^  th(2  vexed  question  of  Mlstributlonai 
consequences'  or  'equity'  and  effectively  heed  It  In  the  dec tslon-makJ^ig 
process.    Such  questions  are  fundamental  to  all  crc^ctors  of  public  activity 
aud  the  Issue  of  Institutional  responsibilities  ultimately  remains  ^ 
unresolved  * 

Telecom  2000  and  Its  sequel  Outcomes  were  soclo-technlcal  research  and 
plsnnlng  activities  that  provided  ,neW  dimensions  to  telecommunications 
planning  in  Australls*    Telecom^'s  (Corporate  Plan  and  consequent  operational 
ptannlng  and  programming  processes  have  been  itifluencod  by  the  .people-  * 
oriented  afioroach  necessary  to  the  recognition  of  soeiol  needs. as  established 
by  tlifese  rei*rts. 

The  more  recent  seminar  en  Social  Research  and  Telecommunications 
Plsnnlng  further  extended  thls*vork  and  with  its  success  come s^  a  host  of 
xiseful  concepts^  attltud^tf  and  recommendations  *  a  veritable  window  into 
understsndlng  sqclal  j:ieeds.    The  planned  seminar  en  Public. Policy-Making  snd 
Tclccommunlca^ldiTs  Planning  wlXl  extend  even  further  these  ideas  and  the 
research  and  planning  networks  established  should  ssslst  Iti  the  formulation 
and  implementation  of  Telecpm  Austrslla^s  future  development  plansi  ^ 
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"WE  ARE  SILENT"' 

EFFECTS  OF  WITHDRAWAL  OF  TELEVISION  FROM  SATELLITE  INSTRUCTIONAI^TELEVISION 

EXPERIMENT  (SITE)  VILLAGES  IN  INDIA  ^ 

V.  R*  Trehan  . 

University  of  Southern  California,  Los  Angeles  ^^^^^ 

What  if  your  ways  of  coiiimunicati"ng  with  the  outside  world  were  tempo- 
rarily disrupted  or  lost  altogether?    How  would  you  feel?w«What  would  you 
do?,««The  questions  seem  odd  because  in  this  day  and  age  we  tend  to  take 
modern  communication  media  for  granted*    Nevertheless,  events  such  as  the  New 
York  Times  strike  do  occur,  and  people  miss  their  daily  newspapers.  What 
alternatives  do  they  have?... How  can  they  know  what  is  happening  in  the  world?' 

When  the  United  States  repositioned  their  communication  satellite  and 
effectively  cut  off  Bra^illian  villages  from  educational  television,  what 
^happened  in  the  villages?    And  what  is  the  real  significance  of  the  regret  ^ 
expressed  By  then  Prime  Minister  Indira  Gandhi  When  the  United  States  ATS-6 
satellite  was  withdrawn  and  1700  Indian  village^  were  Suddenly  without  tele- 
vision? 

Do  those  people  feel  the  need  for  television  now?    Is^the  need  for  tele- 
vision comparable  to  that  for  ^ood  and  other  suVplies?    What  are  the  socio- 
logical and  psychological  implications  of  cutting  off  the  communications  / 
flow.Vo  The  villages?.^.  ^  '  '  , 

We  know  very  little  about;  such  situations.    But  studies  such  as  **The  day 
they  took  away^  TV,"  conducted  by  the  Knight-Ridder  newspaper  chain^  would 
seem  to  indicate  a  growing  interest  in  this  unta^g^jL.^ea  of . communication 
research*    There  are  three  pthei:  studies  in  this  area,  but  they  are  of  limited 
use  because  they  were  either  o9 short  duration  or  were  undertaken  in  artifi-* 
cial  environments.    These  studies  ^are: 

a.    ^'Missing  Newspapers"  Bernard  Berelson,  1946* 

b*    "kissing  Extension"  Alan  H.  Wurtzul  and  Colin  Turner,  1975^  and 
c*    **Why  TV  is  Missed",  Alexis  S.  Tan,  1976. 

Probably  the  most  important  reason  that  there  are  so  , few  studies  in  this 
area  is  'because  o|ie  must  either  (a)  create  an  artificial  situation  of  a  > 
missing ^communication  medium,  or  (b)  wait  for  ,a  natural  disturbance  in 
coctounication  ta  occur*    The  first  alternative  is  difficult  to  arrange,  and  ^ 
the  second  difficult  to  anticipate*  ^ 

In  India,  however,  $  natufal  situation  of  this  kind  occurred  when  the 
Satellite  Instructional  Television  Experiment,  cbmmonly\kTiown  as  SITE,  ended. 
During  this  y^ar  long  experiment,  villagers,  who  had  haa  very  little  exposure 
to  modern  confeunication  media,  viewed  programs  on  health,  agriculture,  edu- 
cation and  the  like* 
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^SITE  was  conducted  from' August  1975  to  July  1976  and  covered  2300 
villages  spanning  six  states  of  India.    These  states*  referred  to  as  '^clus- 
•  ters/*  were  Andhra  Pradesh,'  Bihar,  Karnacakaj.- Madhya  Pradesh/  Orissa  and 
Rajasthan . 

The  television  signals  were  beamed  from  the  Ahmedabad  earth  station  to 

an  ^lTS'-6  satellite  and  were  received  directly  in  the  villaBes^  _Since-^the  -~ 

"dtlferr  rffceptidn  system  harf  been  designey  for  two  ^udio  channels  for  language 
^and  ^0^6"  video  channel  for  picture' transmission*  the  Andhra  Pradesh  and 
Karnataka  viewers  saw^  th^  same  picture  "vhile  hearing  the  program  in  their 
respective  languages.    This  procedure  was  discontinued  after  three  months, 
however,  because  of  difficulty  of  establishing  a^rapport  between  the  audience 
and  the  medium. 
* 

the  total  programming  for  SITE  consisted  of  over  1300  hours  which  can 
be  classified  Into  three  categories:     (a)  News,  (b)  tnstructlona]^  Programs, 
and  (c)  Recreational  Programs:    The  half'-hour  news  To^all  clusters  was  given 
in  Hindi  and  the  instructional  and  recreational  programs  were  in  th^VlHager 
respective  languages.    Two  and  a  half  hours  in  the  evening  were  devoted  to 
news*  information,  and  entertainment  programs  for  all  of  the  villagers*  and 
one  and  a  half  hours  in  the  morning  for  schools  and  teacher  training.    The  > 
time  distribution  of  programs  transmitted  to  the  villagers  consisted  of  28% 
cultural  entertainment,  15%  health,  nutrltioa  and  family  planning,  lUX  cur- 
rent affairs,  12%  agriculture*  9%  social  problems,  6%  ^isits  to  different 
places  in  India  and  16%  miscellaneous  programs.  ^ 

The  ^xp^rim^t,  considered  as 'a  learning  experience  to  design  a  system 
that  could .produce  and  telecast  relevant  educational  and  developmental 
programs  to  widely  spread  a^as,  was  a  singular  success.  ^ 

But  let  us  put  aside  technical  evaluation  of  the  system  and^  examine  it 
from  a  social  perspective.    The  average  atte-ndence  per  commqnlty  TV  \tbB 
about  100  after  the  Initial  novelty  had  worn  off.    Many  (30.6%)  of  .ttie  viewers 
were  first-generation  mass  media  participants;  and  more  women  watched  than 
men.     it  was  also  established  that  the  audience  favored  Instruccional  pro-^ 
grams  rather  than  socio-cul tufal  programs., 

Badeline  studies  conducted  by  the  Indian  Space  Research  Organization 
before,  during,  and  after,  fielded  valuable  data.    The  organisation  found  the 
significant  and  unexpectedly  large  galTia'  in  information,  awareness  and  know- 
ledge in  areas  such  as  health  and  hygiene',  political  consciousness,  overall 
modernity  and  family  planning.    The^^also  documented  that  the  gaind  wer^ 
greater  for  under  privileged  sections  o^—fehtrrural  society  sucK  as  females 
and  llliterated,  and  tt\e  gains  were  increased  with  amount  of  television  ' 
viewing.  -  i  ^ 

\  \ 

-A,^_ummary  of  their  results  appears  here,  because  like  all  longiVudlnal 
studies,  pre-*>...^^rlng,  and  poat-study  infomiatlon  arfi  all  necessary  to^i^' 
'€t  composite  picture,     in  terms  of  specific  SITE  objectives  these  were  the"" 
findings:  — *  -     -  . 
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A.      INNOVATIOMS  IN-HEALTH  AND  NUTRITION   ,  .  ' 

'On  the  vhole^  OK)re females  than  males  changed  or.  gsltted  In.  the  knowledge 
artd  use  of  health  and  nutrition  Innovatlona.     (Chsnges  wer^pronounced  In  the 
areas  of  health  than' nutrltlpnO    It  was  also  noted' that    th«  change 
exhibited  a  "celling  effect" -rather  than  vfirylng -dlVectly  with  exposure  to* 
teJ^evl&lon.^^^ftTc  young ^  the  unmarried  a^        mailed  respondents  with  fwo  ' 
or  less  children  gained tmore  knbwledge  about  health  Innovations  than  others.  > 
The. magnitude  of-  gain  wsa  more  In  Illiterates  than  llteratea.    >It  seems 
that  thia  cotmounlty  TV  played  an  Important,  role  In  narrowltift^x-tlio  knowledge 
gap  among  various  sections  of  rur^l  populations^  that  had  ^  access  to 
Information  about  modem  healtlv  practices.  ^ 


FAMILY  PUNNING 


The  proportion  of'  respondents  among  both  sexes  who  dcplred  a  small  family 
of  three  or  fewer  children  Increased  due  to  television  viewing*  ^Even  though  * 
more  females  than  males  changed  their  opinions  or  gained  more  knowledge  In 
tiie  family  p^^anning  nrea^.the  adoption  rate  of  family  planning  practices  did 
npt  Increase  significantly.    It  seems  that  a  one  year  period  was  not  enough 
to  effect  the  changes.  *  ^ 


C,      INNOVATIONS  IM  AGRICULTURE 


No  appreciable  gain  In  agrlcultui:al  awareness  was  recorded  due  to  an  ^ 
existing  high  level  of  knowl:^ge  of  Agricultural  practices  In  the  villages* 
The  Interactions  between  Vlll^igli  Level  "Workers  (VIWs)  and  the  vlllagera» 
however^  did  Increase  due  to  television  viewing.    The  young  and  Illiterate 
cultlvatora  with  no  prior  mass  media  fixposurc  formed  an  audience  of  frequent 
viewers.    Regardless  of  their  land  holdings^  they  seemedxto  have  gained  most 
In  awareness^  ^lowledge^  adoption  and  use  of  agricultural^  and  animal  hus-^ 
bandry  'Innovations* 


POLITICAL  SOCIALIZATION 


Four  a6pects%of  political  aoclallzatlon  were  rc^corded:     (a)  Political 
Information/  (b)  Empathy^  (c)  national  Integration/  and^ (d)  Efficacy  of 
Administrative  Unlts^    With  regard  to  political  Information^  people  knew  moe^t 

'  about  the  Prime  Mlnlster*8  20  Point  program  Initiated  during  SITE  period, 
Femoles  made  greater  gains  In  the  area, of  Empathy  than  fnales.  ■  K|£le  frequent 
viewers  felt  an  Increased  sense  of^^latlohol  Integration  dutf  to  their  expoaure 
to  the  variety  of  life  stylos  It^  iddla.    Xh6  total  admthlstratlve  efficacy 
gain  score  was  higher  among  male  freqtient  and  occasional  viewers «    It  w«a 
also  foun^d  that  lack  of  formal  education  was .  not  a  hindrance  to  learning 

I  through  teleylalon/       '  , 


/ 
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K.      OVERAIX  MODERNITY      ^  .  ■  c-  i 

•  ■  *  *  *  *         '  # 

hi  l>oLli  attltudlniiL  adif  bclmvloral  itrf  ortoat  ton  the  ovt^rxill  modorn^ty 
(iVftopLloti^of  modern  w«Jr«)  Ittc/c^ffed       a  result  <*f  television  viewing;, 
'Hie  jifiplraClon  Level  for^a  plfofcaalon  like  mcdicl^ne,  onglnccrliig  o^ 
toncliliig  rlianged'  lii  a  poa^lvc  cTIrcctlont  both  Inmnlc^aiid  female  fre^iiont 
.vIowcrHt  but  nwre  so  xiimmg  the  Ecmnlea.  ,  4  ^ 

^\  ^  '       ■         ^  \^     .   ^      ^  ' 

P-^    CHILDREN         *    '  ^     ^  ~       .  . 

For  children^  expoauro  to  moValng  prograroa  resulted  In  very  iilgiilf Icoiit 
gains  ill  the  a^Cfia  of  Ixitiguage  dcitvclopmcnt  .and  Ln  the  attitiidt^  aeek(iit^4. 
kiu>wh*<tgo  and  lafornuR Ion  from  sources  other  than  Oonveiuloijai  classrooji 
t<'a<hlag*.    llie  (rlasaro'om  nLtondnfice  also  rose  (lurLiiR  the  progriun.  ChlhlrtMi 
lc*ariu*<l  now  stories  aad  songs,  oncK^actlvltloB  such  ^s^odol  and  toy  matchif^  - 
^ocfinK*  popular  hi  most  <xf  tho  Bchoo^s.  f  ^  ' 


0.      TKACIIKR  TRAINING 


Atjout  SOpOOO  teachers  were  oxpose<t  to  a  mu|tl-media  pxicka|^e  thnt  exp  lot^^d 
different  methods  of  toachiiig  Science  and  Mjithemat^'jt]S *  0 Teachers  galled  sub-^ 
stanL^ally  from  this  experiment/  ,    .  \  ^^^^  ' 

'  '        *  ^         '   /     "        ^-  ^ 

With  this  background  Info^rmation  on  SITli  und  its  In^pnct,  tli«  preHAiiu 
study  was  designed  to  explore  whether  the  withdrawal  of  telttvlslori*  in  iome 
of  the  SITE  ^vl  tlnafcs  wouhl  alter  or  redlstrl^^iite  the  media  "oae  pattern-  An 
Ill-depth  Interview  technique  was  found  to  be  motft  ef fectlve'^f or  communicating  . 
with  mostly  rural  uneducated  people.    With  this^'ftRMjiodt  we  cottld^e'xplare  the 
offsets  of  withdrawal  of  television  programming  over^^lme  itnd^study  the  ^ 
"slet'por  effects"  if  any*    TVo  years  after  the  temlnaVttwvof  .SITE  .a  three 
moiithB'  fleld-atudy  du^^ing  Aug,.-Nov,  1978  wa^  undertakeit  u^ltTf'the  help  of 
^Social  Kfjects  Troject  Gtj^up  of  Enfit-West  Communication  Institute,*' 'Hvc 
Dlrector-jGenoral  of  TV  In  India,  Station  Manager  of  the  Hyderabad  StatioO 
and  stuff  provided  the  nccesdary  help  ln*selectlng  the  vlllagea  for  6.tudy. 
Most  of  them  still  remember  the  "OLD  !>IT£"  and  having  worked  during;  that 
period  have  a  klDd  of  emotional  attachment  to  thf&  program*    They  haV^  ^tiU 
not  removed  the  three  meters  chicken-^mesh  antenna  from  the  top^  oE  thfi  Hyd'erxibad 
Television  Station*  ^      ,       ^  -J.  *  ' 

l1ie  Andhra  Cluster  was  selected  for.  th^  following  reasons: 

a)    Tlie  existence  there  of  villager  that  were  Included  in  tile  SITE, 
i      program-  '  ' 

^^hj    The  inclusion  of  some  ot  these  villager  in  the-SIT^  contl.Hulty 

*  ^^oi^t  which  used  low  power  terrestrial  television  Erartsmlss  Ion  lu  ^ 
pla«  of  »satellU^i,    This  eomblnatlon  .of  villages,  som^i  of,  which 


c) 


were  able  to  continue  progrdcnnlng  and  some  of  which  are  not\ 
provided  the  control  and  experimental  villages  for  our  study, 

>gl3tlcs  and  convenience  of  tjie  location  prompted  us  to  under- 


take the  study  at  thfs  cluster/  * 

Selection  or  the  ylj^lages  was  a  more  difficult  task,  .because  all  the 
SITE  villages  were  Initially  selected  according  to  the  following  cr^erla: 

a)  All  villages  were  within  40  Km;  of  a  town  that  housed  a 
maintenance  center. 

b)  Altbost  dll  villages  had  domestic  electric  supply*^  *  ,^ 

c)  All  villages  were  approachable  by  Jeep  throughout* the  year, 

d)  All  viriages  had  a  suitable  public,  buildings  such  as  a  school  or 
Panchayat' flhar  for  location  of  the  television. 

These  facilities  being  shared,  the  villages  for  the  present  study  were 
selected  on  the  basis  of  coiMjarabllity  of  populat^n,  development  and  pro- 
ximity to  a  town.    In  additAn^  transportation  anA^onv^nience  concerns  were 
impo^rtant  considerations  in  selectlngNAllpur  and  ^^llepally  villages  ^  for 
both  of  these  ^tillages  are  near*  the  liyderabad-^oTD!iay*Highwayj  less  than  10 
Km*  from  a  neighbouring  town/  ^llepally  village  was  selected  as  t^ie  control 
for  the  study  because  it  was  able  to  replace  satellite  programs  wlt^i  terres" 
trial  procrainmlng .    It  lies  appihOximately  10  Km.  away  from  its  neighbouring 
town  of  Sangareddi,*  Alipur  village  was  considered  as  an  experimental  village 
.for  it  has  not  received  any  television  programming  since  th^  cessation  of  the 
SITE  programs,^  ^  ■      .  '  ^ 

For  clarity  durihg  the  rest  of  the^'presentation,  "the  control*  village  •  * 
of  Mallepally  will  be  called  the  XV-V^tlage^' and  tfie  experimejital  village  of 
Alipur  will  be  called  the  Non-tV  Village,.  Spme  of *  the  pertinent  dfemographlc 
characteristics  of  tlv^se  Milages  are  giverOi^re:  ^'  " 

Jable^l  .shows  the  ijopulatlon^  number  of  households »  area  in  Sq,  Km;  an^ 
caste  composition  of  the  two  villages  under  study.  Caste  is  still  an  impor- 
tant consideration  in  tlje  villfege  life  of  India,  ,  ^  ^  ^ 

Table-r  ' 
COMPOSITION  OF  ViLUGES 


t 

Control-  village 
>6llep&lly  TV  Village 

Experimental  Village 
Alipur  Non-TV  Village 

A,  ,_^Populatlon 

 J&  :  .  

1336 

B.    Number  of  households 

155^- 

200 

Caste  Composltdon 

Ip.  Hindus 
11.    Muslim  Y 
111.  Christian 
Iv.  Harljans 

'     "75X  *  I 
5% 

10%  • 
;  10% 
.»  ^ 

60% 
10% 
25% 
5? 

t 

'  Source:  Census'Data 
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^  Fortunately  for  our  study/ n<i  significant  difference  in  demographics 
was  found  between  TV. and  Non-TV  villages, 

f  *  *     '  * 

The  occupational  pattern  in  the  TV  and  NoO^TV  villages  is  divided  basi- 
cally into  two  categories  {Table  2^ 

'    ^a)    Workers  apd        i        '  ^ 

b)    Non-Workers  or  unemployed  persons. 

The  TV-Village  had  about  58%  non^workerfe,  while  the  Nbn-TV  Village  had\ 
a'higher  proportion  of  non-workers  (66%)  according  to  the  Census  infomiation^ 
In  fact*  these 'percentages  vary  depending  upon, the  time  of  the^ear.  During 
crop  time  more  people  find  jobs  and  unemployment  figures  "iare  considerably 
lower.    One  major  difference  between  Mallepally  (TV-Village)  and  Allpur  (Non- 
TV  Village)  is  that  near  Alipur  village  there  is  a  very  large  Christian  Mis- 
sJ^narV  School f  and  20%  of  the  population  comprised  of  school  teachers  wha 
Li^e,,^*  campufe ,    Naturally  the  literacy  level  and  consumpJ^ion  of  mass  medla^ 
i^-^glier  in  Alipur  (Non-TV  Village),  ^  \ 


.Table-^2 
OCCUPATIONAL  DISTklBOTION 


^  -p  ■ 

TV- Village 

Non-TV  Village 

I,    Total  Workers 

a .  ^Cyltivators  ' 

b,  '    Agricultural  labors 

c.  Livestock  fishing  &  allied 

d,  Hcfusehold  Industry  * 

e.  Other  thali  Household 

f,  •  Trade  and  Commerce 
'  g.  Construction 

h.^^Tttner  Services  * 

626  (49,5%) 

237  ^ 
305 

14 

2 
15 

6 

20 

-    ,  ^462  (34.6%) 

94    '  " 
215  ^ 
31     •  " 
15 
6 

3  • 
.  25 
73 

II*    Non*Workers  * 

639  (51.5%) 

874  (65.4%)' 

Alipur,  the  ^Jon-TV  Village*  existing  so  close  to  the  city  of  Zaheerabad 
does  not  have  a  service  and  depends  solely  upon  pedi-cabs  ^nd  bullock-  ^ 
carts  for  its  transJ)ortation  needs^  MaHepally t  the  TV  Village,  has  a  regu- 
lar'bus  service  t^ice  a  day  from  the  neighboring  town  of  Sangareddi,, 

In  the  Non-XV  Villaige,  there  is  only  a  primary  sjho'ol  up  to  5th  grade, 
but  the  adjoining  Mission  School  more  than  provides  lor  the  ne^ds  of  the  vil- 
lage*   The  TV^Village  has  a  thlddle  school  up  to  8th  grade,  and  most  people 
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limit  their  education  to  that,    fll^flcal  /acllltles  are  n6t  available  to  . 
either  vllla^^    ^  doctor  used  to  come  to -TV-yillAge  for  a  few  hours  a  day, 
but- for \a^  serlerlis  Illness,  people  from,  both  vll3,a^3  had  to  go  feo  neigh- 
boring^'towns Both  villages  ^Lacked  telecommunication  facilities  and  relied 
solely  upon  poatal  seifvlce  for  outside  communications    Clean/drlniclng  water 
Is  a  problem  for  both  villages,  because  #Ome  well^  are  owned  privately  re-^ 
suiting  In  fewer  wells  for  the  jgeneral -poj>ulace. 

,    .  Table-3' 
'  !  'J  FACILITl^ES 


1*  '^ 

TV-Village 

Non-TV  village 

1,  Educational 

middle  class  school 

primary  school 
well  equipped  high 
standards  Mission  ^ 
'  .School 

2,  ^Permanent  bfedlcal 

*  * 

none      >    "  "  " 
^  (doctSor  visits  week-- 
day  morning) 

^  none 

(all  people  go  to 
neighboring'  town) 

3 .  't)ommunica{:lon 

sm^ll  post  office, 
no  telepl\one 

small  post  office 
no  .telephone  .  ^ 

4*    Drinking  W&ter  ■ 

^   ^ 

 '  r  

•         5  wells    <3  ludfT  / 
vldually  owned) 

1  

'  6  wells    <4  indl- 
*'    vldually  owned) 

Inter-personal  communication  In  Indian  villages  1^  well  fleveloped^  and 
a  strong  sense  of  Qoheslveness  exists  among  the  villa&ets.    For  example, 
despite  the  , lack  of  communication  facilities,  the  a&talls  of  the  researclier' s 
itlslt.  were  known  to  everyone^  with  In'  a  matter  of  one^  to  two  days.    If  such  a 
strong  structure  of  Interpersonal  commiinicatlqh  exists  Invan  Indian  village, 
one  cannot  help  but  wonder,  whether  Introduction  of  modefn  tele^communlcatlon 
wlll^alter  the  exls tlngr cohe^lveness  of /the' community*  »^ 

A  tlaSer  looTc  at  the  village  reveals  the  following  cotfinunlcatlon  nodes; 


LongtPlatforms,  which  one  mlght  'very  well  call  the , ^'communication 
platforms,"  .exist  at  many  locations  Inside  a  village*    The  people 
slt^  around^  gossip',  t^lk  of  mutual  concerns,  approve  soclal'mores, 
and  critJtclze  those  who  violate  customary  rufes  and  behavior. 


Tea  Vendbr  shops  .provide  a  plaice  for  .people  to  sit,  drink  tea^ 
smoke  cigarettes  or  bldlst  eat  paan  ai\d  g^ner^ly 'relax.    Many  shops 
have  radios  and  occ|LSslonally  ne:wspapers»    MAny  .Informal  discussions 
take  place  here;    ^  .         ^_  ^  - 


s 


FrellgiQus  Places^  llk^^^^lndu  Temple*  ^tirlstlan  ChurcJIjes  and  Muslim 
Hosc^ites  represent  another  conmunl^catlon  setting.    Many  peopW'ln  the. 
villages  meet  there  and  tajk  over  their,  concerns.  ' 

Bus  Stops/Pedlcab  Places  r  Many*people  wait  for  hours  to  ride  a  bu^ 
or  a  pedlcab  that  takes  additional  hours  to  go  to  a  neighboring  city  * 
or  town.    Their  gossip  sessions  Include  a  wide  variety  of  subjects, 
both  producttVte  and  junproductlve*  ^ 

■* 

Beer  Vendor  Shops  where  people'  come  to  buy  and  relax*  Many  times  ^ 
people  spend 'their  whple  day*s  earning  with  absolutely  no  money' left 
for  their,  families.  -A  different  kind  of  dialog  takes  place  at  these 
places  *  ,      -  ^  " 

Religious  Song  Groups  and  Pestl^^ST*^  which  not  only  show  the  color^* 
ful  life  but  also  take  part  in  shaping  the  group  norms  in  the  village. 

Table-4  - 
.     COMMUNICATION  AND  TRANSPORTATION 


TV-Village 

*  \     Non-TV  Village 

'    1,    Uteracy  Level 

15-20%*  overall 

17%  overall 

60%  with  adjoining 

Mission  School 
15%  without  Mission 

School  V 

Number  of  Radios 

20 

350  ' 
Ope  Community.  Radio 
Te^  Vendor  shop  radio 

^  3,    Number  of  news- 
paper subscribers 

■ .  v ' 

* 

26 

5  in  the  village    ^  ^, 
20. in  the  Mission 
School 
,    Tea  shop  Vendor 

4*^  Transportation 
Means 

1  : — 

Bullock  carts 
(302)   ♦  ^ 
Bus  service  to  nel* 
borlng  town  {twice  / 
-dally) 

Bullock^artQ  (20%), 
Cycles  with  house* 
hold 

* 

— —   i — 

Af  teK.  examining  some*  aspects  of  Int^tp^sonal  coniQuni cation  environ-^ 
ment  in  the  Indian  villlages^' the  research^'drew  a  stratified  random  sample 
of  28  r'espondents,  from  each  village.    The  sample  size  was  base;0  on*  the 
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assumption  thkc  each  Interview  would  last  one  full  day  to  allow  for  In-depth 
study  and  cross~examlnatlon.    Because  loost  people  did  not  understand  English 
and  Hlndlt  Interpreters  were  used. ^  An  open-ended  Question  was  asked  and 
villagers  resjponses  were  recorded.    A  few  more  questions  were  added  to  the 
prepared  questlonitalre  In  the  fields  to  Increase  the  scope  of  discussions. 
Separating' the^responses  into  different  "classes  was  done  after  the  completion 
of  the  field  study.  ^ 

And  lastly^  personal  details  were  taken  about  tl),e  respondents  them- 
selves.   After  the  field  study^  on  appropriate  classification  schedule  for 
each  questloti  wa^  made  ,and  data  tomplled  for  each  village.  ^  .  . 

^ome  of  the  demographic  characterlstitcs  of  the  random  sample  cnosen 
are  given  here  In  Table-5;   ^  i 

^  Table-5  ' 
INFORMATION  ABOIJT  RESPOHUENTS 


TV  Village 

Non-TV  Village 

Median  Agb 

^    35-44  years  (10) 

35-44  years. (11) 

Sex 

Males  (22) 

Males  (21)\ 

t — 
Caste 

Hindus  (18)  ..  . 
'  Christians  (4) 

Hindus  (13) 
Christians  (9)" 

Religion              '  " 

 \  :  > 

Hindus  (20) 

Hindus  (13) 

Hedlan  Education 

Standard  9  arid 
above  (11) 
/       Illiterate  ;[9)  '  - 

Standard  9  and 

ibove  (20)  ' 

Up  to  standard  '5  (6) 

N6.  of  years  In 
^  the  village 

.     Since  birth  (23) 

Less  than  5  years  (11) 

Marital  Status 

Harried  (24)  , 
•   .  :  .  

Married  (22) 

Average  size  of 
family 

'  3.61 

3.16    .  . 

Child  Spacing 

-<  

2.53  . 

2'.  69 

Family  Plannli^g 
adopted  -  \ 

~  T  ~ 

.60% 

50%            ■  ' 

— 1 — ^  r 

Type  of  House 

Cemented  (12)  ^ 

mxed  (12) 

(COtlTlNUEp) 
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Table-5  (CONTINUED) 


TV  Village 

Non-TV  Village 

Owns  Radio  \. 

.  (16) 

(19) 

Owns  Cycle 

(14)    '  N 

•  (20) 

Oims  Bullock  Care, 

^   ^  (U) 

.    \  (5) 

^fedlan'  Occupation  q 

Cultivators  (12) 

Others  and  teachers 
(15) 

Second  Highest 
Occupation  ^ 

Agricultural 
labor  (7) . 

Non-wbrkers  (#7) 

1 

Table-6  gives  the  general  mobility*^  pattern  and  lastly'  Table-7  gives 
.the  media  consutnptloiT  habits  of  the  respondents. 

As  ve  mentioned  earlier^  the  SITE  longitudinal  studies  had  thr^e 
phases;     (a)  Pre*  (b)  durtng;  (c)  post  and  (d)  after  two  years  period*  We 
had  reviewed  some  of  the  conclusions  of  first  three  phases  and  would  like 
to^add  our  findings  on  the  "After  2  Years  Phase"  to 

Table-6 
^MOBILITY  P^CtTERN        .  ' 


TV* Village 

Non-TV  Village 

Inter-personal  contacts  Insi^de 
village  t 

Meets  all  ' 
people  (22) 

tdeets  all  people  , 
.(25) 

Visits  to  other  cities/ 
relatives  per  year 

'  4  times  (16) 

A  times  (13) 

Visited  other'States 

 :  «  

(20) 

- 

Toured  India 

■  (3) 

<9)-- 

V. 

( 

i 

^     '  ■  832 


Table- 7 
MEDIA. CONSUMPTION  PATTERN 


 1 

} 



TV- Village 

Non-TV  Village 

a.  NEWSPAPERS 

Dois  not  read  at 
■  all  (17) 

Reads  regularly  (11) 

 '■  ■  ^ 

b'.  RADIO 

Ibre  than  3  hours/ 
.     day  (11) 

1-2  hours/day  (lO) 

c,  TELEVISION 

1/2  to. 1  hour/d^y 
(U) 

1-2  hours/day  (lO) 

•  f 

d.    MOVIES  (IN  NEIGH- 
BORING TOWN) 

(Widely  distributed 
pattern) 

(Widely  distributed 
pattern) 

The  awareness  level  of  the  partlclpaats  regarding  the  SITE  In  general 
wad  almost  the  sam^  in  both  the  villages ,  because  a  comparable  numtber  of 
people  could  remember  the  pertinent  facts  about  SITE>    However  a  greater  num- 
ber of  respondents  In  the  Non-TV  Village  remember  the  date  of  withdrawal  of 
TV  from  their  village,  #  ^  —  ' 

Table-8  ^ 
AWARENESS  LEVEL  OF  INTRODUCTION  AND  WITHDRAWAL  OF  SITE' 


Introduction' 


Withdrawal 


TV-yillage 


Non-TV  Village 


TV-Vlllage. 


Non-TV  Village 


A.  Con^letely 
OK 


B.  Partially 
OK 


16 


15 


14 


13 


Not  OK 


Not  Knoim 


.11 


11 


28 


28 


28 


2a 


Similarly,  fewer  respondents  In  Non-TV  Village  said  that  they  do  not 
know  who  was  responsible' for  withdrawal.    While  most  respondents  In  both 
villages  held  the  government  of  India  responsible  for  the  Introduction  and 
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withdrawal  of  television,  .ap  fiqual  number  of  respondents  Ts)  In  Non-.TV  Village 
blamed  ISRO/TV  depaWent  and  Vll^lage  and  Local  Administration  for  withdrawal. 

Table-9    *  '  * 

RESPONSIBILITY  QF  INTEKIDUCTION  AND ^WITHDRAWAL  OF  SlTE. 


TV-Village 

( 

Non.-TV  Village 

Introduction 

Wl  thdrav^al 

Introduction 

"Withdrawal 

1-  i; 

] 

JRO/Televlslon 
iepartment 

7: 

'  3 

2  ■ 

5 

)vemment  of 
Wdla 

 1  

9 

3 

11 

9 

3*    Government  of 
India  and  USA 

"9 

7* 

2 

4  •  Sarpanch/^IjDCdl 
govt*/State 
Authorities 

2 

3 

*  6 

V 

5 

5*    Do  not  know/ 
Hot  known 

6 

10 

7  ; 

28 

28 

28 

28 

In  examining  why  TV  was  Introduced,  a  majority  of  respondents  in  Non- 
TV  Village,  thought  It  was  for  agriculture  and  educational  improvement,  'The 
Non-^TV  Village  however  thought  It  was  Introduced  for  basic  development. 
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Table-10 
'REASONS  OF  INTRODUOINC  SITE* 

> 


TV-Village 

Non-TV  Village 

1,    Agricultural  improvement 

18 

22 

2 ,    Educational' pjLirposes 

18 

12 

3 .    En  t  er  t  ainmen  t 

2 

2 

* 

4,    Basic  Development  (including 

knowledge  ab^ut  health,  industrial 
development)  sanitation  and 
cleanliness)  ^ 

•  12  " 

17 

5,    Gov^^ment  Propaganda 

1  • 

1 

 > 

6.    Do  not  know/Not  known 

1 

3 

The  majority  in  both  villages  felt  that  content  and  quality  of  programs 
in  no- way  Jus'tlfied  the  withdrawal  of  television  from  their  village. 

.    '  Table-11 

PROGRAM  CONTENT  FACTORS  JUSTIFY  THE  WITHDRAWAL  OF  SITE 


TV  Village 

Non-TV  Village 

A.    None                             "  ' 

.      ~    14.  • 

B,    Language    "  * 

'  C.    Difficult  programs  not  under* 
^tood  " 



VI 

 1  

It 

D.    Do  not  know 

J- 

7 

J       ^  ■ 

£.    Language  and  difficult  programs 

1 

t 

'  F.    Other  Reasons                      x  ' 

1  - 

3 

 '  1 

28 

28  — ^ 
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It  Is  interesting  to*note  that  most  i^^spondents  in  Non-TV  Village  thought 
they  watched  television  longer  than  they  actually  <fld.    Analyzing  this  in  the 
light  hi  media  use  and^village  infra-structujre  'it  appears  that  such  reporting 
by  thes^Npn-TV  Village  of  higher  use  of  television  is  nothing  more  than  a 
natural  manifestation  of  the  loss  of  television  £n  their  daily  life.    In  fact 
their  .claims  were  exaggerated. 

■  ■  ■    ■      "  ■    I  ■ 

Table-12   ■  / 
PERSONS  WITH  WHOM    TELEVISION  WAS  WATCHED  DURING  SITE 


'  TV  Village 

Non-TV  Village 

A.    With  family 

24\28% 

43.92%  , 

B.    With  neighbors 

3.90% 

io.7i;s  1 

C.    With  friends 

41.78% 

38.92% 

D.    With  relatives 

8.57% 

'    •  0.7%,' 

E.    With  others)^  . 

^  14.28% 

10.71%, 

F.    TV  not  watchejl 

7.14% 

—3  ■ 

About         of  the  respondents  watched  television^ with  their  family*  39% 
with  friends  and  11%  with  other  in  Iton-TV  Village,    In  TV-Vlllage,  25%  watche 
with  families  and  42%  with  friends*    Even  though  the  majority  of ^ respondents 
watched  television  programs  for  educational  reasons  such  as  infonmation 
about  agricultural  practices^  education^  health  and  news^  th6re  were  signi-  - 
ficant  differenc^  between  villages*    People  in  Non-TV  Village  watched  tele- 
vision primarily  for  education*  while  those  in  TV-Village  watched  primarily 
for  agriculture^ and  entertainments    Only  a  few  respondents  thought  , television 
should  be  gdverned  by  age  aid  customs  and  lawsT   The  majority  found  a  t(ey 
freedom  in  this  medium*  and  were  hopeful  because  of  it*    Only  one  respondent 
mentioned  television  as  a  propaganda  arm  of  the  governinent.    Another  signi*^ 
ficant  difference  between  the  TV  and  l^on-TV  Villages  was  found  when,  a  ques- 
"tion  was  asked  about  major  reaso^is  for  disliking  SITE  programs-    The  lion- TV 
Village  people^  having  lost  their  television*  found  no  reasonsto  dislike 
SITE  programs*  while  a  number  iSjf  reasons  for  disliking  SITE  wSre  listed  by 
almost  2/3  vf  the  respondents  of  TV-Vlllage*  ^ 
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'  '  Table-13 
MAJOR  REASONS  FOR  DISLIKING  SITE  PROGRAMS 


TV-Village 


Non-.TV  'Village 


*  A.  None 


25 


B .  Language 


C.    Less  news  and  movies 


Personal  pres*tlge 


E,    HlgK  expectations/Less  possible 
control  '  ^ 


F.    Language^  less  news 


G.    Do  not  know 


28 


28 


Table- 14 
ATTITUDE  TOWARDS  TELEVISION* 


What  "basic  lieeds  would  not  be  fulfilled?. 


TV-VlllageAA 

 ^  i   

Non-TV  Village  ' 

A.    Educational  needs  (Includlrig 

agrllulturet  education^  Irrlga- 
'  tlon  methods^  farming  and 
health,  etc) 

(11)  • 

B*    Entertainment  needs  >^ 

(3) 

5  ' 

Informational  needs  «(Kews\ 
world  events) 

(15) 

15  ■ 

D*  Others 

(-) 

1 

Do  not  know/Ko  difference 

(10) 

3  ,  . 

*  After  Its  withdrawal 
**  In  case  TV  Is  withdrawn 
t  Multiple  answ^s 
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What  are  some  of  the  long  term  effects?    A  number  of  people  felt  that 
their  Icnovledge  about  agriculture^  health  Ind  education  had  Improved  signifi- 
cantly*   p€:ople  also  felt  that  theyAstlnctlons  among  castes^  ^Ich  had  been 
very  sharp  up  to  this  point  had  Ij/^gun  to  soften^  allowing  them  a  little  more 
freedom* 


Table- 15 
LOHG/TERM  EFFECTS  OP  SITE* 


f  1 

,  TV-- Village 

— a  

Non-TV  Village 

1*  ^  No  changes/Do  not  know 

6  , 

5 

2*    Reduced  caste  barrier 

8 

\ 

12 

3^.^educed  monotony^  (entertain- 
feent) 

3 

4 

4.    Improved  knowledge  yebout 
agriculture^  health  and 
^       education     j  ^\ 

10 

20  ■ 

5*    Increased  expectatlo|)i^s 

1 

3 

6*    General  Improvement^ 

cleanliness  ^  cookings  etc* 

3 

* 

10 

*  ^Itlple  choice  answers 


^   It  is  also'lnterestlng^to  note  that  on  this  open-ended  question*  the 
.llon-TV  Villagers  marked  more  xi^ponses  than  their  TV  counterparts* 

Maj^rii)t*  (85%)  of  respondents  In  the  Non^TV  Village  compared  to  68%  of  * 
respondents  In  the  TV-Vlllage  felt  that  television  1^  needed  f<5r  educational 
and  Informational  purposes*    Entertainment  needs  were  ment'lpned  by  only  3 
respondents  In  the  TV-Village  and  5  In- the  Non^TV  Village*  ^ 

Television*  'tifter  Its  withdrawal*  became  a  topic  of  discussion  and  con** 
cern  for  most  people  In  thenNon^TV  Village*    These  people  d^d  not  revolt 
against  the  admlnlstr^^tlon*  ^They  only  par^tlally  understood  the  final  tele- 
vision broadcast  con^cemJL^g  the  withdrawal  of  television  f,rom  their  villages* 
Some  "^of  them  (3%)  showed  concern  by  asking  elders^  and  ISRO 't>eople^  while 
others  asked  family  members  or  professionals  (20%)*    Because  of  the  mistrust 
of  district  authorities  and  Block  Development  Administration*  most  r^fralne^^ 
from  going  to  them* 
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^out  half  the  respondents  in  the  Non-TV  Village  were  either  confused 
or  did  not  know  whom  to  blame  for  withdrawal  of  television.    Only  about  40% 
blamed  the  Indian  and  US  governments.    The  USA  culpability  dropped  after  two 
yearS)  because  of  geographical  separation  between  India  and  USA  and  implied 
social  customs  of  the  region*  *How^ver  the  distrust  for  local  village 
, management  and  state  government  (20%)  continued  even  after  two  years  period 
of  television  withdrawal*    In  thfe  TV-Villagp  an  interesting  side  light 
occurred*   If  the  present  TV  system  were  to  be  withdrawn  for  any  reason^  half 
of  th^  respondents  thought  USA  would  p-robabXy  be  blamed. 

Table- 16     •    '  ^ 
'        REACTION  OF  VILLAGERS  TOWARDS  WITHDRAML'  OF  TELEVISION 


Concern  Expressed 

* 

TV-Village* 

.  Noh-TV  Village 

!•    Asked  village  elders  and 
friends 

(8) 

5 

2*    Asked  family  members/profes- 
sionals of  ^the  same  discipline 

(■2)  ' 

3.    Asked  ISRO  petople 

an 

A.    Concerned  but  spoke-only  with 
peers  in  the  village  i  ^ 

(2) 

18 

f 

5,    'T>ih  not  show  concern  at  .all 

(3) 

(28) 

/  28 

*  In  case  TV  is  withdrawn 

\ 

* 

t 

t 

t 
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^  Table-l7,       '  <-  l  ' 

REACTION  Oj"  VILLAGERS'  TOWARDS  WITHDRAWAL , OF  TELEVISION-^ 
■   FROM  THEIR  VILLAGE       •  - 


Responsibility  of  Withdrawal 

 1  ■ 

TV-Village* 

t 

Non-TV  Vil'lag*  ' 

^  :  1  1- 

A»    ISRO/TV  Department  ^ 

B,    Govfimment  of  tndla 

(-)  : 

C,    Government  of  India  and  USA 

(13) 

8  .      .  '  '  - 

D.  S^rpanch/Panchy^t/^A;P* 
'     y  Government 

•  ^1) 

E.    Do  not  know 

(13) 

13    '      .  . 

28 

*  28..  .      ■  ■ 

*  In  case  TV  is  withdrawn^: 

A  strong  feeling  that .  television  is  for  backward  %lass^  , exists  InAt^e 
Noa-TV  Village  of  Alipur.    Thfese  same  people  expressed  maximum  concerT^^ about 
its  withdrawal.    Some  upper  class  people  dislil^ed  SITE  because^it  spread  tiie 
20  Points  program*  which  included  the  message  of 'non-payment  of  loans*  and 
abolition  of  bonded  labor*  arid  thereby  reducing . their  apparent  control  -in 
the  village.     '  "  .  ^ 

Mo^t' respondents  in  the  Noa-TV  Village* switched 'to  newspapers  *  because 
of  high  literacy  rate.    This  tends  to  indicate  that  people' switch  over  to  the 
most  convenient  medium*  as  soon  as  one  medium  of  use  is  disrupted*  The 
switch-over -seems  to  follow  the  exponential  path.    Thfe  frequency  of  seeing 
movies  also  increased  by  the  respondents*  especially  ^mong  young  males. 

As,  a  last  assessment,  of  the  Interactive  (voice)  communlca1!icm  needs  of 
the  TV  and  Non-TV  Villages,  a  proposal  for  installing  a  telephone  was  put 
forward*    It  was  isxplainea  that  if  a  telephone  service  was  jLns tailed"  in  their 
village*  It  could  be  used  for  a)  medical  emergencies*  b)  fire  and  c)'theft* 
all  of  which  are  beyond  the  control  of  villagers*    Majority  of  respondents, 
l;i  both  villages  were  willing  to  pay  a  monthly  tax  for  that  service.  Thfere 
were  no  respondents  In  the  Non-rTV  Village  who  opposed  this  idea*  50%  were 
willing  to  pay  between  Rupees  i-2  per  month  per  "fiaililly .  ^  The  other  50%  had  ■ 
even  agree'd  to  pay  as  high  as  Rupees  2-3  per  mont1>  per  family.^    In  contrast  - 
in  tU.e  TV-Village  one  respondent  was  not  willing  to.  pay*  3  could  not  afford 
though  they  lilted 'the  liiea*  30%  said  they  \^uld  be  willing  to  pay  Rupees.  1-2 
per*^amlly  per  month.    About  40%  vera  willing  tto.pay  Rupees  2-T  and  another" 
20%  were  willing,  to  pay  Rupees  3^-4  per  family  per'mojith.      ^  .  "  .    "  ^ 
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Table-18  • 

■  PERCEIVED  tlEED  FOR  JWO-WAY  COMMUNICATION  (T£LEPH0NE) 
•    FOR  SPECIAL  SERVICES 


TV-Village 

Non-TV  Village 

A.    Ready -to , pay  1-00  to  2-00 
Rupees/  month 

6 

^  ~   ~~ — —  

13  ' 

B.    R^ady  to  pay  2-00  to  3-O0 
Rupees/month 

* 

12 

13 

C.    Ready  to  pay  more  than  Rupees 
3-00/iiKinth 

6 

■ 

2  ' 

\ 

D.    Not  prepared  to  pay,  \\it  feel 
the  necessity  of  telephone  In 
the  village 

3  - 

m 

 '-  

E.    Not  prepared  to  pay/Do  not  want 
telephone  In  the  village 

1 

N= 

'  28 

28 

So^  In  smmnai^  just  what  did  people  gain  from  their  exposure  to  tele- 
vision? 

A  large  number  of  respondents  In  both  villages  feel  that  a  process  of 
change  has  begun^  and  essentially  It  Is  for  a  better  life.    One  old  nian 
summed  up  his  views  of  the  changes  in  just  two  words:    '^Jehanlyat  and  Tamlz/* 
meaning  worldwide  knowledge  and  loanners.    When  asked  how  he  came  to  that 
conclusion^  he  said  that  it  was*  written  in  the  l>eha^ior  of  the  people^  who 
do  no-t  run  away  from  investigators  who  visit  their  village  now.  ^  Instead 
they  can  communicate  with  and  even  begin  to  trust  these  strangers.    The  Non- 
Television  respondents  are  even  more  dramatic  in  their  assessment  of  teie- 
vision^  lis  impact  and  its  withdrawal:    "We  lost  the  lights  and  out  hearts 
do  not  beat  faster."    They  said,  "We  are  silent/' 


90 


3Hr52 


/ 


A  DOMESTIC  CObWUNICATIOtl  SATELLITE  FOR  AUSTRALIA: 
-     COMMUNICATION  PLANNING  UNDER  STRAIN 

Peter  B.  White 
La  Trobe  Unlveifslty 
Bundoora,  Victoria,  Australia 


Abstract 


^e  events  leading  up  to  the  announcements  of  a  domestic  communication  * 
satellite  for* Augtralia  are  outlined*    the  implications  of  the  satellite 
decision  are  discussed  In  relation  to  planning  foi^  the^comnmnlcatlons 
Infrastructure  ad  a  whole*  .It  Is  suggested  that  j^he  communication-satellite 
debate  has  revealed  weaknesses  In  the  existing  policy  planning  process  and 
that  these  will  be  exacerbated  by  the  satellite  decision  unless  appropriate 
strategies  are  developed*  '  _ 


INTRODUCTIO: 


On  October  18,  1979  the  Minister  for  Post  and  Telecemmunlcatlons,  Mr*^Staley 
announced  that  the  Australian  government  had  decided  to  establish  a  domestic 
communication  satellite  system*  (1)  ^ While  questions  of  management,  control 
and  funding  of  the  system  have  not  yet  been  finalised,  the  decl^on  to 
establish  a  domestic  communication  system  will  have  profound  implications 
for  the  management  and  control  of  the  Australian  communications  Infra- 
st'ructure*    In  fact  the  two  years  of  public  debate  and  government -inquiry 
which  preceiled  the  Minlater*s  announcement  suggests  that  the  process. bf 
coQttunlcatloQs  policy  development  itself  will  need  to  be  reconcelved  afresh* 
Government  inquiry  and  public  d^ate  have  revealed  some  major  problems  with 
national  com^lunica^pns  policy  development  and  planning  which  will  need  to 
be  rectified* 

The  conminl cation  satellite  debate  has  shown  that  there  needs  to  be  greater 
attention      fprvard  system  planning  and  policy  formulation,  gteater 
attention  to  the  Interface  between  various  communication  sectors,  a  ^r^ 
systematic  analysis  of  the  relationship  between  the  national  and  commercial 
broadcasting  services,  coordipatlon  of  statutory  authorities  such  as  the 
Australian  Telecampmlcatlons  Comialsslon  (Telecom)  and  any  satellite 
authority,  and  careful  examination  of  frequency  management  and  long  term 
'planning  processes*         -  ^ 

•  ,  "  ■         .  ^  / 

In  ^rdelkto  fully  appreciate  the  Implications  of  the  communication  satellite 
decision  Tor  the  comonml cation  policy  planning  process  In  Aus'tralla  It  Is 
necessary  to  trace  the  history  of  the  communication  satellite* Initiative* 
this,  in  turn,  requires  some  background  Informd'tlon  on  the  existing' 
comunlcatlons  Infrastructure* 
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Responsibility  Cor  the  communications  Infrastructure  lies  ultimately  with 
the  Minister  for  Post  and  Telecommunldatlons.    His  Department,  the  Postal 
and  Telebommunlcatlons' Department  (P+T)  provides  policy  advice  on  postal, 
telegraphic,  telephonic,  broadcasting  and  other  services  which  are  subject 
to  legislation  for  which  the  Minister  Is  responsible.  (2)    It  al^o/has  a 
licensing  and  regulatory  function  In  the  adMnls^ratlon  of  the  radio 
frequency  spectrum.    In  order  to  do  ihls  the  Dep^tment  Is  divided  Into  five 
factional  divisions,  ^jaj^y        Jth^-?road<;agl;^g-Dlvislon  which  focuses?  on 
radio  and  television  broadcasting  and  related  areas,  the  Broadcasting 
Engineering  Division  whlih  establishes  technical  policies  and  plans  for  the 
radio  and  .television  broadcasting  systems  and  provides, the  national 
broadcastlng^servlces  transmission  system,  the  Policy  DlvlsixuL^I^h  Is 
foncemed  with  the  Overseas  Telecoimnunl  cat  Ions  Act  19A6,  the  Postal  Servloes 
Act  1975,  and  the  Telecommunications  Act  1975,  the  Kadlo  Frequency 
Management  Division,  which  administers  the  use  of  the  radio  spectrum  and 
^he  Management  Services  Branch.  (3) 

This  means  that  the  Postal  and  Telecommunications  Department  provides  policy 
advice  and  technical  services  to  the  Minister  In  relation  to  a  series  oC 
communication  related  organisations.  ^They  are*.the' Australian  Postal        ^  . 
Commission  (Australia  Post),  the  Australian  Telecommunications  Commission 
(Telecpm^  which  provides  national  telecomminlcatlon^  services,  the  Q^rseas 

^  Telecommunications  Commission  (Australia)  (OTC)  which  Is  responsible  rbr 
teleconmiunlcatlon  ^rvlce^  between  Australia  and  mother  countries,  ext^irnal 
terrlior-des  and  ships  at  sea,  tl^e  Australian  Broadcasting  Commission (ABC) 
which  operates  (he  nationals  radio  and  television  services  as  well  as  the 
overseas  sHortwave^adlo  servl&e,  the  Australian  Broadcasting  Tribunal  (ABT) 
which  Is  responslbl^'  for  the  licensing  and*^  supervision  of  public  (but  not 
national)  and  tiommerclal  radio  and  television  stations,  and  the  Special 

.Broadcasting  Service  (SBS)  which  provides  multilingual  and  other  special 
radio  an<t  television  services.  > 

In  principle,  the  concentration  o£  control  over  the  communications  Infra- 
structure In  the  postal  and  Telecommunications  Departitent.  makes  (Coordinated 
cross"sectoral  planning  possible.    But  the  events  of  the  last  two  years 
suggest  that  coordinated  communication^  planning  Is  not  the,  normal  coulrse  of 
events  and  that  this  kind  of  planning  can  only  take  place  when  new  organ- 
isational structures  are  either  temporarily  or  permanently  created.    It  will 
be  argued  that  the  National  Commonwealth  Government  Task  Force  on  the 
National  Communication  Satellite  System  was  an  administrative  response  to  a 
previous  Inability  to  coordinate  communication  jSlannlng.    It  wlll^be' 
suggested  that:  the  Communication  satellite  debate  revealed ^W'eakn^ss^s  In  the 
ongoing  comminlcatlon  policy  planning  process  and  that' the  decision  t^     '  ^ 
proceed  with  a  domestic  communication  satellite  system  will  exacerbate  those 
stiCains*    An  histoalcal  account  of  the  communication  satellite  decision- 
making process  will  provide  the  context  foi*the  argument  to  be  presented* 

r  "  *  -  (  '  f    '  ^ 

THE  BACKGRQOHD  OF  THE  SATELLITE  DEBATE  *   '    *  * 

The  Initiation  of  public  debate  about  a  communication  satellite  for  ^ 
Australia  can  be  dated  quite  accurately.'  On  August  -15,  1977  Mt.  Kerry. 


/ 


3H-5A 


Packer^  of  Television  Corporation  Limited  (now  Publishing  and  Broadcasting 
Ltd*)  sent  an  unsolicited  report  to  the  Commonwealth  Government*    Th6  report, 
wrltte^by  Donald  S*-Bond,  was  entitled  "The  Opportunity  for  Television 
Program  Distribution  In  Australia.  Using  Earth  Satellites"/    In  a  ""covering  ^ 
letter  Mr*  Packer  suggested  that  following  the  Green  Report,  there  was 
general  acceptance  of  the  proposition  that  all  Australlans\were  entitled  to 
equality  of  services  such  as  radio  and  television  broadcasting,  telephony 
educatioiif  and  siedlcal  care  whether  they  live  In  the  c^les,  the  country  or 
the  outback*^  (4)    He  went  on  to  ?rgue  ^that 

'^In  particular  I  believe  that  television  services  should  be 
prov^lded  to  areas  not  at  i>resent  served  and  that  air--four 
Australian  networks  should  reach  all  the  natlon*s  citizens. 
I  am'of^he  opinion  that  our  existing  communication  network 
Is  not  satisfactory  nor. capaVle  of  providing  such  a  service 
,  „       to  thp  Australian  peoplfe*    The  present  Broadcasting  and 

Television  Act  does  not  permit  networking  from  major  capital 
'    city  stations,  which  'Is  a  restriction  which  must  ^e ^looked 
at  In  the  light  of  present  day  'Communication  possibilities 
and  in  view  of  the  stated  objectives  of  the  Green  Report  to 

/T  develop  'an  Australian  identity*".  (5) 

*  /  * 

According  to  the  Bond  Report  a  domestic  communication  satellite  system  would 
overcome^  th^^  limltat^ns  of  Telecom*s  existing  terrestrial  system,  and  lead 
to  the  attainment  of'tha  policy  objectives  outlined  In  tfie  Green  Report. 

In  his  letter  Mr*  *  Packer  articulated  *many  of  the- Issues  which  were  to  play  d 
major  part  In  the  subsequetit  debate.    The  Issue  of  equal  access  to  services,  ^ 
criticisms  of  the  existing  terrestrial  system  operated  t>y  Telecom,  the 
"qtiestion  of  networking  and  local  v^sus  national  Identity  ha^e  all  been 
recurring Kthemes  in  the  debate* 

y       ^  1    ^  '  ^  . 

The  Bond* Repor t  did  not  only  provide  the  agenda  for  the  public  debate.  On^ 
August ^15,  1977  the  then  Mfeiister  for  Post  an*i  Telecommunications  Mr-  Eric 
Robinson  announced  that  the  Austr^^lan  Government  would  establish  a  Task 
Force,  to  Inquire  Into  all  aspects  related  to  a  national  communlcsitlons  system 
for  Australia*    The  Terms  of  Reference  were  notified  on  November  3,  1977  ands, 
apart  fr6m  referring  to  tt^e  Issues  outlined  In  Mr*  Packer  *s  covering  letter 
and  the  R^por^:  Itself  they  requested  that  the  Task  Force  study  and  assess  the 
Bond  Report  Itself T  '      *  ^       .  ^ 

Reaction  to 'the  Government  announcement  of  a  Task  Force ^Inquiry  was  Immediate* 
Negative  reactions  came  from  the  Australian  Labor  Party,  unions,  representlnjg 
postal  and  telecommunlcatlons'unlons  employed  on  the  terrestrla^. tele- 
communications network  and  from  regional  television  operators*    There  wa^  a, 
general  feeling  that  the  Publishing  and.  Broadcasting  organisation  was 
advocating  the  development  of  a  television  'distribution  system- irhlch  woul^  \ 
lead  to  a  greater  monopoly  control  of  the  media*  (6)    ftt  was  feared  jth^t 
networklng^.t9gether' with  an  Increase  In  the  number  of  commercial  tel^vlsion^ 
outl^ets  In  small  m^kets  w&u^d  lead  to  the  disappearance  of  the  tjien  viable 
regional  broadcasters*-  *  '  \       ^  , 
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Mr*  Harold' Vhlter  CBE^  the  Genera^  Manager  of  the  Overseas  Telecommunications 
Coinmlsslon  was  appointed-  Chairman  of  ^he  task  Force*    Other  members  of  th6 
Task  Force  ^caioe  from  the  Postal  andUTele'communicatlons  Department  [2]^  the  ^ 
Department  of  Defence  [2] ,  the  Department  of  Transport  [2]^,  th6  Departments  of  ' 
Healtht  the  ^Department  of  Pln^ance^  Telecom  and  tfi^e  Overseas  Telecommunications 
Co'mmlsslon  *  ■  '  , 

■    [  -        '  K  *  ^  .  , 

TELECOM*"S  ROLE  IN  TEI^COMMUNICATlON  PLANNING  ,  "  ' 

One  one  level"  It  Is  possible  to  Interpret  the  Government's  response  to  the 
Publishing  and  Broadcasting  document  as  a  reasonable  response  to  the  \ 
suggestions  of  an  Important  constituent*    But  It  Is  important  to  npte  that 
the  decision  to  establish  a  Task  Force  where  Telecom  was  pnly  one  of  a  number 
of  participants  cut  across,  tl^e  traditional  areas  of  Telecom^s  responsibility. 
As 'was  not^  above  Telecom  has  the  legislative  responsibility  for  the 
provision  of  the  national  telecommunications  system*    But, Telecom  had  been 
studying  the*  feasibility  of  a  domestic  communication  satellite  system  since 
1972*    The  results  of  Telecom^s  continuing  liivestlgatlons  and  the  conclusion 
of  the  National  Satellite  System  Studies  Which  wer4  published  In  Noveniber 
1977,  was  that  ,  . 

*  ' 

**A  national  satellite  system  ^ani\ot  at  present  be  justified  on< 
.  purely  economic  ^grounds' f or  the  provision  of  services  which  ere 
the- responsibility  of  Telecom  Australia,  although  the:  market  far 
greatly  Improved  national  TVNDrogram  distribution  at  rate9*vjilch 
reflect  costs  Is  an^  Important  Vac  tor  ***  There^^are  national 
advantages  arlsipg  from^,.such  matters  as  wider  TV  distribution, 
Improved  medical  and  educational  services  In  the  more  remote 
areas^  and  Improved  defence. and  Foreign  Affairs  communication  ^ 
^      which  need  to  be  considered.    These  arejnot  within  Telecom  < 
Australia  s  capacity  to  evaluate,  although  It  has  consulted 
^  closely  wlt^  the 'responsibly  Government  depar^tments  ***  The 
method  of  funding  o^-  the  nigh  capital  and  annual  costs  Involved 
Is  a  key  Issue  If  £l  satellite^  syst^  Is  considered  justified  on 
national ^grounds"*  (7)  ^ 

From  an  Institutional  view  It  Is  understandable  th'at  Telecom  came  to  that 
conclusion*    With  its  large  Investment  In  a  terrestrial  communication  system, 
die  ];equlrement  to  generate  at  least  50%  of  It's  working  capltal  from  trading 
revenues  and  Its* committment  to  a  principle  of  th^y^ser  paying  for  costs.  It 
was  clear  that  where  marginal  expansion  of  the  terrestrial  ^network  was  not* 
possible  It  would  be  uneconomic  to  invest  In  a  satelll-te  system  for  small 
numbei;s  of  users  remote  from  the  terrestrial:  network*    The  notion  of  an 
Institutional  view  should  be 'stressed*    Fo^  while  there  might  be  public 
,  benefits  to  be  gained  from  a  satellite  system,  the  costs  t4>  Telecom  and 
he^ce  cross  subsidisation  by  existing  users  would  hav^been.  In  Telecom's  / 
view,  unacceptable .        .  »  ^       ^  . 

At  the  crux  of  this  argument. Is  th^  conflict  between  Institutional  needs  and 
the  needs  of  a  more  generdlls^  public*    Telecom  had  decided  that  the  costs 
Of  expanding  services  would  be  unacceptable  and  could  not ^reasonably  be  , 
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pdssetlon  to  existing  users  of  Its  t'eleconmtunl cation  system*    It  was  Telecom^s^ 
judgement  that  there  was  a  price  beyond  which  It  would  ^be  imprudent  to  move 
In  a  financial  as- well  as  a  political  sense*    But  It  sho61d  be  noted  that  the 
users  of  the  Telecom  system  ^cated^ln*the  major, urban  areas  already  subsl41se 
the  rural  and  outback  services*    So  the  political  &nd  financial  judgement  made 
by  Telecom  really  concerned  the  level  of  cross -subsidisation  rather  than  the 
existence  of  cross-subs Id 1 sat Ion  per  se* 

In  retrospect  there  Is  a  lesson  whlc|i  can  be  learned  from  Telecom's 
conclusions.    Telecom  should  have  either  created  or  had  access  to  a  govern- 
mental orgai>lsatlon  or  process  which  could  attempt  to  assess  the  ^Wtlonal 
,  advantages**  which  might  be  derived  .from  a  satellite  augmented  telecom- 
munication system*    Obviously  these  national  advantages  .would  go  beyond  the 
economic  costs  and  benefits  whlch^ might  be  felt  by  Telecom  and  Its  customers. 
This  organisation  could  be  within  Telecom,  the  Postal  and  Telecommunications 
'Department,  or  elsewhere*  «But  the  point  remains,  Telecom  did  not  appear  to 
have  the  ability  or  desire  to  become  Involved  In  the  prxAlem  of  national 
advantages^  trtilch  might  be  gained  from  a  communication  satellite  systenMand 
there  did  not  appear  to  be  any  mechanism  for  thos^e  Issues  to  be  ralsedMK 
within  the  Postal  and  Telecommunications  Department^ or  the  Government . "  The 
establishment  of  the  Satellite  Task  Force  can  be  seen  as  an  organisational 
response  to  tha^t  shortcoming* 

THE  COMMONWEALTH  GOVERNMENT  TASK  FORCE  REPORT     *         ,  ^ 

In  July  1978,  nine  mpnths  after  Its  creation,  the  Task  Force  reported  to 
the  Qovernment*  v^8)    In  the  meantime  the  T^sk  Force  had ^Invited  and  received 
Submissions  from^  government  departments  and  instrumentalities^  professional 
organisations,  the' broadcasting  and  media  industry,  trade -unloi^s,  academics, 
computer  users  and  Industry,  equl^iiment  suppliers,  cultural  and  community 
groups,  groups  representing  Isolated  people  and  menders  of  .the  publ^lc.  The 
Task  Force  aXso  conducted  public  hearings  and  members  conducted  a  series  of 
overseas  st}»y  tours*  ^  ^  - 

The  Ta^^orce  recommended  that  a  national  communications  satellite  system 
should  be  Introduced  as  early"  as  practicable  and  this  recommendation  was 

^based  on  Its  belief  that  such sa 'system  woUld  improve  Australia's  public 
telecomoaunl cations  and  broadcasting  services  r  particularly  for  people  In 
remote  areas  (remote  telephony  and  limited  direct  radio  and  ^television 
broadcast),,  and  it  would  llso  improve  communications  associated  with 
def ence,x^ransport,  health,  welfare^^anS  education*    I|t  should  be  noted  that 
the  recommendations  of  the  Task  Force  were  not  unanimous  because  the 
representative  of  the  Depattment  ^'f  Finance  dissented  fr9m.the  primajry 
recommendation  because"  he  believed  that  the  marginal  imprpvements  which  a 
satellite  system  would  mak&^to  the  existing  terrestrial  system  mig^t  be 

>obtatoed  loore  cost  effectively  through  conventional  means*  (9) 

^  -  J^^  ■ 

The  Task  Force  aldb  recominended  thax  a'national  satellite  commissloir  should 
be -established  with  the  redponslbll^lty  for  assembling  user  requirements,  - 
specifying,  planning,  providing,  developing,  marketing  and  operating ^the 
^space  segment  of  the  national  communications  satellite  systan*  The 
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coinmlsslcm  would  operate  under  an  Act  of  Parliament  and  It  would  report  to 
Parliament  through  the  Minister  for  Post  and  Telecommunications*    The  com- 
mission would  be  permitted  considerable  freedom  In  the  provision  and 
marketing  of  a. full  range  of  satellite  communications  services  wlth.the 
exception  of  domestic  and  l;:ktematlonal  telephone^  telex^  and  telegram 
services  directly  to  the  put>llc*    The  representatives  of  the  Department  of 
, Finance  and  Telecom  dissented  from  this  recommendation*  (10) 

Embedded  In  these  recommendations  on  ownership  and  control  and  th£  legls-*< 
latlve  charter  of  the  satellite  commission  are  the  twin  themes  which  have 
been  discussed'^  this  paper.    One  concerns  tliie. centrallty  of  the  Postal 
and  Telecommunication^  Departments  through  the  Minister^  In  the  formulation 
of  bommunlcatlons  policy  and  In  the  subsequent  development  of  the  commun-v 
Icatlons  Infrastructiire.  .^e  other  relates  to  the  relationship  between 
Telecom  and  any  satellite  activities*    For  the  limitations  on  the  kljids  of 
services  which  the, satellite  commission  might  offer  relate       In  a  some- 
what ambiguous  way^  to  the  existing  operations  of^Telecom  and  the  Overseas 
Jelecommunlcatlons  Commlsslonr  .The  antblgulty  ^hlnges  on  an  Interpretation 
of  the  phrase  "direct  .to  the  public"*^  ^  -       .  V 

The  other  major  recommendation  made  by  the  Task  Force  relates  to  broadcfeist- 
lng«    It  was  suggested  that-'a  domestlc^communlcatlon  satellite  system  would 
"Influence  the  prospects  for  the  establishment  of  new  television  stations". 
(11)    At  an  'appropriate  time  Itjwas  suggested  that  the  Minister^  Invite  « 
applications  for  additional  television  broadcast  llcet^ce^*    But  the  \ 
Broadcasting  *and  Television  Act  limits  the  number  of  broadcasting  outlets 
which  one  organisation  can  contr^*    It  was  noted  that  In  order  to  provide 
additional  outlets  In  less 'populated  areas  these  ownership  llmi'latlon 
provisions  might  need  to  be'relaxed*  .  ■  ^  ^ 

Here  we  see  consequences  for  the  communications  Infrastructure  arising  from 
a  discrete  technological  Innovation*    The 'point  to  be  made  Is  that  the 
consequences  ot  new  com^nlcatlbn^techno'logles  usually  cross  the  boundaries 
of  legislative  responslblllty'^d  this  places  strain  on  organisations  with 
a  particular  legislative' charter*   jRetumlng  to  an  ^rller  theme^  systenb^ 
wide  opordlnatlon  becomes  Increasingly  necessary  when  new  technofogles  are. 
Introduced*  '  •  \^ 

THE  WORKING  GROUP   ■       ,  .  . 

*The  Government  published  the  Tas]^  F^rce  Report  and  Invited  publ'lc  response 
for, a  period  of  three  months »  subsequently  extended  to  three  months^  $nd 
created  ^National  Communications  ^telllte  System  Working  Group  In  October  ^ 
1978*    The  Workij;i8  Grpup  members  came  ^rom  the  Postal  ^nd  Telecommutllcatlons 
Department,  the  Departmejfit  of  the  Prime  Minister  and  Ca]>lnet  [2],  Department 
of  D&fenc^  [2],  Department  of  Finance  [2],  Department  of  Science  [2], 
Departments -of  Science,  Transp6rt  and  Health.    Itr^should  be  noted  that  the 
only  organisation  represented  on  the  original  Task  Force  and  ^iot 
represen^ied  on  £he  Working  Grouio  was  Tel^ecom* 
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TBe  Satellite  Working  Group  reviewed  approximately  150  submissions, ^most  of 
wIiTch  came  from  organisations  or  Individuals  who  had  not  made  a  submission 
to  the  original  Task  Force.  The  Satellite  Working  Group  attempted  to  avoid 
duplication  of  the  Task  Force  but  some  matters  needed  to  be  considered  further* 
These  Included  the  impact  of  satellites  communications  on  commercial  tele-^~ 
^  vision,  the  possibilities  of  direct  broadcasting  by  low  powerexl  satellites, 
financial  issues  and  matters  of  ownership  and  control*  (12*) 

Because  the  Task  Force  Report  and  the  Bond  Report  yhich  preceded  it  covered 
many  similar  areas ^  Although  the  Task  Force  Report  was  obviously  more  detailed 
and  JTlgorous^  the'  Report  of  the  Task  ?orce  tended  to  receive  the  same  kinds  of 
respoMes  wKlch  were  elicited  by -the  Bond  Reports    'For  this  reason  an 
^analysis'  of  responses  to  *the  Task  Force  Report^oes  not  add  i^great  deal  to 
the  is^es  under  discussion.  Tl3)    But  the  response  from  Telecom  is  worth 
detailed  discussion  because  it  raises  many  of  the  issues  which  have  been 
tentatively  raised  already*  (14)  ^ 


Telecom  restated  its  denial  of  the  need  for  a  d^estic  communica^:ion 
satellite  on  the  grounds  that  ^ 

when  considered  a^^^rt  of  the  total  telecommunications 
complex  in  Australia  there  would  be  insufficient  return  from 
a  comprehensive  national  satellite' system  to  service  the  ; 
capital  involved  in  space  and  ground  facilities  and  cover *the  % 
annual  bper^ting  co&ts"*  <I5)    ^  ^  ,  • 

Telecom  argued  that  a  slgnif ica^V  part  of  the  total  costs  of  the  system  caji 
be  attributed  to  the  provisionof  remote  telephony,  television^ and  radio 
services  to  homesteads  and  Isolated  aboriginal  communities  'fKe^evenues 
would  be  inadeqtiate  to  coyer  costs*    If  one  removes  the  remote  telephony^ 
television  and  radio  servicer  from  the  system  Telecom  suggested  that  there, 
Wks  Qo  significant  route^or  segment  o%_  a  main  route  where  satellite  circuits 
would  be  more  economical  than  terrestrial  onesi 

B^it  i]}ore  germane  to  the  Issi^es  under  <flscuss^n  are  Telec'om^s  comments  on 
what  it  terms  '1)asic  issues  requiring  government  decision"*    They  ate  - 

^  ^  ' 

,  What  priority  should  bie  given  to  the  provision  of  some  2*000   '  ^ 
remote  area  telephone  services  at  perhaps  $40,000  per  service 
tb* cover  both  ground  and  space  costs  bearing  in  mind  the  heavy 
expenditure  on  more  than  100,000  services  In^ other  low  return 
,  rural  areas  pver  the  next  8  years.  (16) 
V  ^  Is  greatly  Increased  relaying  of  commercial  television 
programs  required? 

.  ^  Jugit  what  ,market  Is  thelre  for  Commonwealth  Government  services, 
^         includ\^  the  ABC^  Transport,  Health,  ESucation'^ahd  Defence? 

V    ^*    Are  the  brcJad  bepefits  sufficient  to  outyeigh  the  shortfall  in' 
Returns  compared  with  costs?  (17)" 

These  '*basic  issues  requiring  government  decision*'  are  in  fact>  variations  on 
the  points  made  in  ifes  1977  National  SatellitelSystem  Studies,    txv  that 
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document  they  were  described  as  Issues  which  *We  not  within  Telecom. 
Australians  capacity  to  evaluate^^    Thay  are»  in  fact»  system  wide  decisions 
which  would  need  to  be  (ferived  from  a  policy  embracing  the  entire  commun** 
ications  infrastructure* 

Telecom  also  arjgbed  that  a  low  cost  entry  into  the  satellite- delivery  might 
be  best  if  it  was  done  through  the  use  of  leased  INTELSAT  circuits  and  if 
such  a  decision  was  made^  Telecom^  as  the  national ■ telecommunications 
entity^  should  be  the^  operator* 

Telecom* s  opposition  to  the  development  of  a  cotmminication  system  can  be 
seen  as  a  result  of  an  inherent  conflict  in  the  communications  policy  process 
On  the  one  hand  Telecotii  is  required  to  provide  the  most  cost  efficient  ^  ^ 
service  as"  is  practicable  and  where  inherently  costly  services  are  required 
as  a  result  of  Government  policy  there  is  a  tradition  for  Government  sub** 
sldlsatlon  of  t*at  partlcular'servlce*  (18)    On  the  other  hand  the  drift  of 
Government  communication  policy  which  can  be  inferred  from  the  Task- Force 
Report  and  the  subsequent  Report  of  the  Working,  Group  is  that  Telecom  is  not- 
adequate  to  the  task  of  providing  a  comprehensive  service*    Teleconi  is  caught 
in  a  classical  conflict  situation* 

In  October  1979,  the  Working  IJroup  Report  was  released  by  the.  Government. 
The  Report  contained  tKe  conclusions  that  because  of  significant  limitations 
in  the  current  telecommunications  system,  telecommunicatipns  in  Australia 
would  be  enhanced  by  the  development  of  a  complementary  communications 
satellite  system*    It  should  be  noted  that  the  representatives  of  the  ^ 
Department  of  the  Prime  Mlnistet:  and  Cabinet  dissented  from  this  recom- 
mendation and  sugg^stftd  that  a  decision  be  deferred  while  further  planning 
was  undertaken  over  the  next  year*    The  representative  of  the  Department  of 
Tinance  al^  dissented  but  thought  that,  the  issue  shoulcl  be  examinedT  after 
a  lapse  o^Hshree  years*  (19)  -       *  . 

Based  on  Canadian  experience  the  .Working  Group  considerably ^reduced  the 
Task  Force *s  estimate  of  costs  for  providing  a  limited  direct 'broadcast 
television  service  to  the  remote  outback*    It  was  estimated  that  by  using 
low  pover^  transponders  for  the  direct  broadcast  service 'a  multipurpose 
system  would  involve  outlays  of  AUS$200-260m  over  the  period, 1982-1992* 

The  Working^  Group  endorsed  the  Task  Jorce*a  recommendation  on  ownership  and 
control  of  the  system  although  the  Department  of  Finance  representative 
dissented  and  argued  that  if  a  system  was  to  be  created  it  would^  be  best  as 
aJLar«ely  autoi^omous^  subsidiary  of  Telecom*  (20)  *  r  ^ 

GENERAL  ISSUES 

*      —  t  J 

« 

rtJfertain- aspects  of *the  Working  Group  Report  bear  directly  on  the  theme  of 
this  paper*    These  relate  to  the  coordinated  planning  of  the  entire  com- 
munications infrastructure*    Some  are  directed  to  Telecoi^*s  current  plans 
while  others  are  directed  to  t'he  formulation  of  broadcasting  policy  and' 
technical  planning  lAilch  Is  carried  out  by  the  Postal  an*  Telecomnmriications 
Department*    They  are  as  ^follows:  ^ 
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1*       The  Working  Group  cast  some  doubt  on  the  economic  arguments  presented 
hy  Telecom*    The  Forking  Group  vas  j;iot  certain  that  the  point  where  ter- 
restttal  links  were  less  ec6nomlc  than  satellite  llnkd  was  Where  Telecom  had 
suggested*    While  aclmowledglng  that  the  **break  even'*  concept  Is  very  complex 
they  argued  that  overseas  experiences  were  difficult  to  reconcile  with 
Telecom's  propo6ltlon.,*MhAs  a  consequence  the  Working  Group  recommended  that 
Telecom  should  review  Its  trunk  route  capital  program  In  the  northern  areas 
of  Australia*  <(21) 

2«       Telecom's  niral  telephony  program  vas  also  considered*^  The  rural 
telephony  program,  previously  approved  by  t;he  Government «  and  to  be  achieved- 
uding,  terrestrial  means  Itxvolves  the  conversion  of  some  100^000  subscriber^ 
from  manual  to  aatomatlc  service*    The  program  Is  toirun  until  1989  and  cost 
AUS$530'mllllon*    The  Working  Group  considered  that  k  sljgnlflcant  number  of 
services ^due  for  conversion  1985^1989  could  be  Interconnected  using  a 
s*atellltB  system  at  a  cost  which  would  be  comparable  with  terrestrial 
technlque^^    As  a  consequence  the  Working  Groups  recommended  .that  relevent 
areas  of  Telecom*s  rural  areas  program  be  reviewed*.  (22) 


3*       The  Working  Group  also  commented  on  the  need  for  information  about:  the 
needs  of  people  in  remote  areas^  such       graziersf  miners  and  Aboriginals* 
^Because  there  is  no  clear  data  on  numbers  of  people  in  remote  areas «  as 
opposed  to  rural  areas/  the  itorklng  Grou^  recocmiended  that  Telecom  carry  oup\ 
as  soon  as  possible^  a  detailed  survey  to  determine  the  number  of  potential 
subscribers  in  reflate  areas*    It  can  be  seen  that  Telecom  is  being  encouraged 
to  consider  the  extension  of  its  service  into  areas  which  it  would  have 

originally  considered  to  be  omeconomic* 

^    *  * 

4*       Frequency -allocation  in  the  4/6  GHz,  11/14  GHz  and  12  GHz  bands  was 
considered  by  the  Working  Group*    It  recommended  that  the  Postal  and  Tele- 
communications Department  review  the  use  of  those  frequencies  so  that  any 
particular  features  seefn'to  be  n^cessar^r  in  any  satellite  system  should  not 
be  compromised*    But  while  not  the  subject  of  a  recommendation  there  was 
some  discussion  of  the  costs  associated  with  the  rearrangement  of  the  VBF 
band, and  the  provision  oi  transmission  frequencies  for  broadcasting*  (23) 
Costs  associated  with  making  use  of  the  VHF  band  by  providing  new  transmission 
facilities  was  AUS$6dm  -  $100m,  while  a  DHF  option  was  estimated  to  cost 
AUS$183m*    Given  the  history  ^f  ad  hoc  and  changed  decisions  in  past 
frequency  allocation  in  Australia  the  recommendations  of  the  Working  Group 
point  to  the  need  to  overcome  sliortcomlngs  in  the  frequency  allocation  and 
planning  proves*   '  ^  ' 


5«       A  review  of  broa4dl§ting  policy  wes  also^recommended  by  the  Working 
Group*    It  was  suggested  that  the  Government  ask  the  Minister  to  submit  a 
proposal  for  future  broadcasting  policy  taking  into  account  the  interests  of 
viewers  and  listenera»  the  broadcasting  Industry  and  the  capabilities  of 
satellite  commualcatlons*  (24)    Again  there  was  a  recognition  of  the  need 
for  overall  planning  and  coordination* 

6*   *   The  final  recommendation  which  relates  to  the  issues  being  considered 
in  this  paper  concerns  a  mechanism  for  the  review  of  ihvestments  in 
communications  facilities*    ^The  Working  Group  arguedrthat 
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*****  because  of  reliance  on  a  wide  range  of  potential "^users 
for  sufficient  satellite  demand  and  to  minimise  duplication  f 
of  facilities,  the  mechanism  should  be  established  to  ensure 
a  coordinated  approach  to  Investments  In  communication 
facilities  *  this  Is  to  ensure  that  Investment ^actlohs  . 
any  one  body  do  not  Jeopardise  the  financial  prospects  of  a 
national  communications  satellite  system*'*  (23) 


Whatithls  implies  Is  that  there  will  need  to  be  soiie^&&&rdlnatlon  across 
Government  departments*    For  while  the  Minister  for  Post  atsd  Telecommun** 
^  Icatlons  has  liontrol  over  activities  within  his  Department,  there  Is  no 
adequate  mechanism *f^r  coordination  across  departments*    For  this  to  happen 
In  any  sensible  manner  It  will  be  necessary  to  clearly  articulate  the  future 
direction  of  the  entire  communication  Infrastructure ^ 

CONCLUSIONS  ,  ^  * 

In  two  years  since  August  1977  plans  which  ^111  radically  alter  the  Aust- 
ralian communications  Infrastructure  have  been  formulat;£d*    On  the  surface 
the  most  visible  Indicator  of  these  changes  will  be  a  domestic  communication 
satellite  system  which  could  be  operational  by  1984*    But  while  the  creation 
of  a  domestic  commtinlcatlon  satellite  system  Is  o|  obvious  importance  these 
two  years  will  be  remembered  because  of  other  less  obvious  happenings* 

The  most  significant  occurrences  have  been  at  the  level  of  debate  about  the 
nature  and  direction  of  the  communications  Infrastructure*    For  the  first 
time  there  has  been  a  need  to  consider  questions  of  broadcastlng^and  tele- 
communications policy  at  the  same  time*    And,  for  the  first  time  since  the 
Post*Master  G^eral's  Department  was  reorganised  as  the  Postal  and  Tele-^ 
communications  Department  Iri  1973^  there  have  been  two  inquiries  which  have 
revealed  strains  in  ttie  communications  policy  planning  prqcess; 

These^strains  have  come  about  because  of  the  Inherent  conflict  between 
Telecom  and  the  overall  cOTmiunlcations  developments    They  have  come  about 
because  the  Postal  and  Telecommutrications  Department  as  it  is  presently 
structured  does  not  seem  to  be  able  to  consider  and  plan  for  the  development 
of  the  communications  system  as  a  whole.    One  aspect  of  this  problem  can  be 
seen  in  the  structure  of  the  Postal  and  Telecommunicatlohs  Department  which, 
was  outline^  above^    While  the  Policy  Division  has  formal  oversight  of  the 
Telecom,  OTC^and.A^stralla.Post  and  questions  of  broadcast  policy  are  over- 
seen by,  the -^Bro^ casting  Division,  coordination  and  plannli;tg  of  the  two 
sectors  must  remal^n  cumberaome*    And  if  a  domestic  satellite  commission  is 
padded  to  , the  system,  the  strains  could  become  worse* 

*  I  ^  " 

As  soon  as  the  ownership  and  management  structure  of  the  domestic  communic- 

at  ion  satellite  orj^anisat'lon  iS' decided  it  will  be  necessary  to  rethink 

aspect5^fe.=^h4^^an^gement  a     planning  structure  of  the  Postal  and  Tele- 

coinmunicatlonsDepartment*    The  possible  addition  of  another  authority 

intent  on  growth  and  market  development  will  make  it  essential  that  there  is 

an  overall  coordinated  pl^  for  the  development  of  the  communications  system 

aa  a  whole.    With  such  a  plan  it  will  be  possible  to  j^rovlde  orderly  develop- 
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inent  of  frequency  planning,  investment  priorities  and  communication  system 
goals.    When  this  has  been  done  it  will  be  possible  to  apportion  appropriate 
areas  of  responsibility  to  tha  various' communi-cation  authorities  under 
Ministerial  (Control* 


NOTES 

(1)  Australia,  Parliamentary  Debates  (House  of  Representatives)  Daily 
Hansard,  Thursday,  18  October  1979,  pp, 2224-2229* 

(2)  Department  of  Administrative  Services,  Commonwealth  Government 
Directory,  1979,  Canberra:  Australian  Government  Publishing  Service, 
1979,  pp. 207-214.  *  \ 

(3)  It  should ^be  noted  that  the  structure  of  the  Postal  and  Telecommunic-- 
ations  Department  has  been  influenced  by  a  series  of  separate  political 
decisions*    The  Radio  Frequency  Management  Division  was  cgriginally 
located  in  the  now  defunct  Post*Master  General*s  Department  .and  the 
Broadcasting  Engineering  Division  was  with  the  predecessor  of  the        "  * 
Australian  Broadcasting  Tribunal,  the  Australian  Broadcasting  Control 
Board* 

(4)  .  Postal  and  Telecommunications  Department,  Australian  Broadcasting;  A 

report  on  the  structure  of  the  Australian  broadcasting  system  and 
associated  matters,  Canberra:  Australian  Government  Publishing  Service, 
1976* 

(5)  Packer,  Kerry*    Covering  letter  to  Bond,  Donald  S*,  The  Opportunity  for  ^ 
Television  Program  Distribution  in  Australia  Uaing.  Earth  Satellites," 
Sydney:  Television  Corporation  Ltd*,  1977*    Known  hereafter  as  th&  Bond 
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Australian  Consolidated  Press' Ltd*,  group  controlled  by  the  Packer 
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^Intex^ts*    Th^y  publish  7  magazines  including  The  Australian  Women *s 
WeeklyT^^FhjgJul  let  in  and  Cleo,  8' country  newspapers.  Little  Golden 
Books*    They'Tmve  significant  interests  in  television  stations  TCN9 
Sydney,  GT79  Melbourne,  radio  stations  3AK  Melbourne,  6PM  Perth,  and 
three  others*    The  organisation  initiated  commeixial  cricket  and  now 
holds  the  Australian  television  rights  for  Test  Cricket* 

(7)  Australiaii  Telecommunications  .Commission,  National  Satellite  Commun- 
ications System  Studies,  Melbourne,  November  1977,  p*10* 

(8)  Commonwealth  Government' Task  Force  on  a  National  Communications 
Satellite  System,  Report,  Canberra:  Australian  Government  Publishing 
Service,  1978*  '  ^ 

(9) .     Ibid>*  Annex  A* 
dO)    Ibid*  pp*126^7* 

(U)  Ibid*  p*xrv*  ... 

(12)  National  Coimnunications  Satellite  System  Working  Group,  Report ♦ 
Canberra:  Postal  and  Telecomimxnications  Department,  1979*  (mimeo),  p.l* 

(13)  At  then  time  of  writing  most  submissions  to  the  Working  Group  have  not 
been  made  public* 

(14)  As  far  as^  the  author  is  aware  the  TeJ.ecom  response  Australian  Tele-  * 
communications  Commlaaion,  A  Rational  .Communication  Satellite  System; 
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Mar<^"^979»  Bag  not  Baen  ^omde  ptiBllc  at  the  time  of  writing. 

(15)  Ibid,  p.l.  -     ^  ,  ^         '  . 

(16)  Telecom  had  announced  Government  approval  for  a  AUS$S00m  rural 
telecommunlcationa  axpanaton.    See  *'$S00m  ufFgrade  for  rura^  phones'', 

'    The  Financial  Itevlew,  October  17,  1979,  pp.*L|2. 

(17)  Australian  Telecommunications  Conmlselon,  A  national  Communication  .  ^ 
Satellite  System  loc.clt. 

(1^)    op.clt#  p. 12. 

(19)  National  Comoiunlcatlona  Satellite  System  Uorlclng  Group,  Report > 
Canberra:  Postal  and  Telecommunications  Department,' 1979,  p. IV. 

(20)  Ibid.  p.7I.^ 

(21)  Ibid,  p. 20.  '  " 

(22)  Ibid.  p.l9.        '        .  - 

(23)  Ibid,  p. 83.  ,     .      ,  ' 

(24)  Ibid,  p. 41* 

(25)  Ibid,  p. 137.  ■  ^ 


REFERENCES  *  . 

'  ''J 
Australia,  Parliamentary  Debates  (Houseof  Representatives)  Dally  Hansard, 

Thursday  18  October,  1979'. 
Australian  Telecoimmin lea t Ions  Commission,  A  National  Communications  Satellite 

System:  A  Subiftlsslon  to  the  Commonwealth  Goverment  Interdepartmental 

working  Group  by  the  Auatratllan  Telecommunications  Commission^ 

Melbourne,  March  1979.  '  .  . 

Australian  Telecommunications  Conmisslon,  National  Satellite  Communications 

System  Studies,  Melbourne,  ilovember  1977.  \  ' 

Bond,  Donald  S.    The  Opportunity^  for  Television  Program  Distribution  In 

Australia  Using  Earth  Satellites.    Sydney;  Television  Corporation  Ltd.* 

1977.  .      ^  ^ 

Commonwealth  Government  Task  Force  on  a  National  Communications  Satellite  ^ 
System,  Report,  Canberra:  Australian  Government  Publishing^ Service, 

1978.  '    ^  ^ 
National  Communications  Satellite  System  Uorlclng  Group,  Report,  Canberra:  ^ 

Postal  and  Telecommunications  Department,  19^.  (mlmeo) .  ' 
Postal  and  Telecommunlcatlooa  Department.    Australian  Broadcasting;  A  report 
on  the  structure  of  the  Australian  Broadcasting  system  and  assocl&tei 
matters,  Canberra:  Australian  Government  Publishing  Service,  1976. 


•'   •  9i:j 

-3H-64  .  ' 


TOE  PLANNING  DEVELOPMENT  AND  EXTENSION 
OF  MDLTI-COLTURAL  BROATCASTS        NEW  ZEALAND  RADIO 
^•1975  -  1979  * 


-  Robert  K*  Crabtre^ 
Radio  New  Zealand, 
Wellington,,  New  Zealand  ** 
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A  review  of  the  activities  undert^en  by  the  Broadcasting  Corporation  of 
New  Zealand  -  Rad^o  New  Zealand  service,  from  1975  to^  the  ^present  *day, 
arising  from  the^broadcastij:^  resiuructuring  recommendations  of  the  New 
Zealand  Government  appointed  'Adaln  Cdnmittee '^f  1973* 


Decisions  affecting  programme^ cbpt^nt  and  output  examined  and  expl^ine<^ 
and  the  extension  of  services  to  cater-for  r^apidly  expanding  P<^lynesian  ^ 
amiiences  detailed,  with  indicdti&As  of  the  success  of  schemes \camplet€ " 
and  further  development  planned  for  the  .next  decade* 


3  ^c^pletedj^ 
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The  Greater  Auckland  Region/  new  Zealand,  has  the  largest  urban  Polynesian 
population  in  the  world.    At  l^t&^census^     1976  (i)      105,250  were  identified 
as  being  Polynesian,  or  of  Polynesian  descent*    The  largest  group  is  the 
New  Zealand  Maori,  comprising  65/000  -  the  remaining  40/000  -  the  people  of 
the  South  Pacific  Islands     the  tnajbrity  -  Pijians/  Tongans/  Nuieans/  Cook 
Islanders/  Satnoans  and  Tokelau  Islanders*    The  total  Polynesian  population 
of  the  country  is  approaching  320,000  or  just  over  10%. 
* 

By  New  Zealand  standards,  a  huge  audience/  and  yet,  in  1975/  except  for  some  ' 
Maori  news/  a  weekly  magazine  programme/  and  occasional  items  of  Island  news 
thereXrere  no  other  radio  programmes  to  cater  for  or  r'eflect  their  interests/ 
cultures,  idealogies  and  customs* 

It  was  a  situation  that*had  to  change,  and  moves  were  already  underway  to  do 
so*    In  1973 r  the  then  New 'Zealand  Minister  of  Broadcasting  had  announced 
that  a  committee  of  four  person3  would  be  set  up  to  advise  upon  the  creation 
of  a  new  system  of  broadcasting  in  New  Zealand, 

The  Chairman  of  that  Committee' was  Professor  Keimeth  Adam,  CBE/  of  London/ 
and  the  *?ldam  Report'   (  ii  }  was  presented  to  the  If^use  of  Representatives  on 
31  July  1973,  to  become  the  h^sis  for  the  Broadcasting  Act  of  1975, 
In  the  Report/  the  direction  for  the  development  of  multi'-cultural  Polynesian 
Broadcasting  in  ^jew  Zealand  was  stated  as  follows;    *'In  sever^  submissions 
and  intervi§?D>,  it  was  represented  to  the  Committee  that  a  Polynesian  station 
should  be  established  iir  Auckland/  that  its  prp^rammes  should  focus  on  music/ 
culture,  , language  and  i*he  current  concerns  of^i^ris  and  Islanders;    and  that 
it  should  be  staffed  by  Maoris  and  Polynesians  whenever  current  availabilityv 
or  training- programmes  made  that  possible/* 

*^he  difficulties  of  providing  a  real  vehjl4cle  for  the  expression  of  any 
culture  and  its  language  ,were  patently  not  to  be  surmounted'' by  devoting  to 
it  ^ome  half  and  quarter  hour  slots  out  of  a  programme  otherwise  designed 
wholly  for-the  cultural  majority/*  -  & 

**The  Committee^  would  their^^bre  recommend  that  a  Polynesian  Commercial  Station 
]De  set  up  in  Auckland  for  the  expression,  enjoym;^^,  and  understanding  of 
New  zealanders  ,of  all  .cultures/** 

The  Committee  than*  added  a  further  dimension  - 

"Programmes  prepared  for  the  Polynesian  station  would  be  of  invaluable 


(i)    N.z*  Department  of  Statistics  **1976  Census  of  Population  and  Dwellings** 
(ll)  **The  Broadcasting  Future  for  Hew  Zealand"  •    Adam  Committee  on 
Broadcasting. 

.  ■  ^   y  ,  .  -  ■ 

r     .        ■  .  ■ 

3H-66 


assistance  to  the  External  Services  of  Radio  New  2eal3^X(l>    A  programme  on 
how  Cook  Islanders  were  faring  with  employment  in  AucKlarid,  discussed  in 
their  own  tongue,  could  be  taped  and  airmailed  for  re-broadcast  in  the  Cooks 
with  the  sure  knowledge  that  it  would  interest  almost  every  family  iq  those 
Islands/* 

For  the  most  part,  Pacific  island  people  do  not  have  shortwave  receivers ; 
therefore  the  shortl^^ve  overseas  service  needed  to  provide  specific 
programmes  which  could  be  relayed  through  local  medium  wave  transmitters* 
A  dependable  and  regular  news  service , .particularly  in  the  language  of  the 
listener  was  essential  for  the  South  Pacific  -  an  area  where  an  adequate 
newspaper  service  had  not  been  developed-^  and  where  broadcasting  had  been 
able  to  identify  Itself  closely  with  the  heart  and  soul  of  Pacific  life. 

It  would  also  helpTJnblicly  to  ensure  th^t  neightouring  countries  were  kept 
widely  infonoed  of  day  to  day  policy  development^  within  New  Zealand. 

)n\had  been  given,  the  Broadcasting  Act  1975  was  passed  into  law 
3lainin#  could  begin  in  earnest* 

I\w^siLgenera^lly\agreed  that  New  Zealanders  stood  to  be  enriched,  by 
progft^ga^Cng  of  etJanic  material  for  our  two  cultural  streams  (European  a^nd 
fynesian)  -  as  auch  programmes  can  enhance  th^  way^  people  perceive  them- 
selves and  their  cjlture  and  languages. 

The  questions  to  rae  answered  were, many  -  (1^    Who  should  co-ordinate  and  plan 
the  new  st^tion?^(2)    What  should  be  the  location  of  the  station?     (3)'  How 
many  staff  would  be  required,  or  desirable?     (4)    How  many  cultures/languages 
should  be  reflected  in  the  programmes?    (S)    What  was  the  biggest  need? 
(6)    What  type  of  programmes  would  be  most  effective?    These  questions  -  and 
many  others  were  put  to  many  groups  and  individuals  including  the  Department 
of  Maori  and  island  Affairs,  the  New  Zealand  Maori  Council,  the  Maori  Women^ 
Welfare  League,  the  Maori  Artists  and  Writers  Association,  and  th^  .Auckland 
Polynesian  Council*  - 

By  mid  1975,  full  suppoi;t  for  the  cpncept  had  been  given  by  all  interested 
parties,  and  a  significant  request  was  received  from  th^  National  Maori 
Continuing  Education  Committee  that  3ull  consideration  ^e  given  to  the 
appointment  of  a  Maori  or  other  Polynesian  to^be  Manager  of  the  new  station* 
This  was  agreed,  if  a  suitable  person  could  be  found. 

Concurrently,  and  to  assist  with  the  foundation  of  an  artrhive  for  the  new 
station,  a  research  project *was4requested  from  the  Maori  Research  institute 
at  Waikato  University,  to  catalogue  the  Maori^Airchive  material  held 
Radio  New  Sealand*  '  j  ' 

Further,  the  Broadcasting  Corporation  commissioned  a  survey  among  the  Islands 
of  the  Pacific  to  determine  audience  needs  -  the  funding  being  provided  by 
the  Foreign  Affairs  Department  of  the  New  Zealand  Government,  and  -  made  a 
recomnendation  that  a  Maori  and  Pacific  Island  Programme  Consultative 
Coinaittee  be  set  up» 
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This  last  Committee  when  finally  established/  was  to  become  a  catalyst  for 
the  later  development  of  programme | concepts. 

Maojri  News  and  Cultural  programme sMiad  meantime  coptinued  at 'their  old  level/ 
on  the  National  Radio  NetArk',  and  in  mid  1976  a  weekly  news  bulletin  in  > 
San^an  and  Cook  Islands  Maori  (or  Rar^tonqan)  and  a  musical  p^gramme  of 
the  Paci'fic  Islands  were  introduced.        *  ...  *  . 


Then  in  Noveipber  1976,  adthori^tion  was  given  by  the  Board  of  the  Corpora1;ion 
of  Radio  New  Zealand  for  detailed  costings  and  surveys  for  the  establishment 
of  a  station  such  as  th^t.  envisaged  in  the^Adain  Reegrt/  td  be  prepared.  ' 


Preliminary  investigations,  and  discussion  had  decided  that  th&  site  should 
be  in  close  proximity  to  the  major  concentration  of  the  Maori  and  Polynesian 
£>opulation  living  i^i  tUe  greater  Auckland  area,  ^t  was  believed  that  as  the 
station  was  to  reflect  the  cultures,  social  and  economic  values  and  happenings/ 
then  it  should  be  close  to,,  and  available*  for  access  bV  interested  parties, 

Hov^ev«r,  when  th^  ^^lalled  suXeys  were  completed,  it  was  agreed  that  in  the 
four  year  period  since  the  presentation  of  the  Adam  Report  to  Parliament/  * 
financial  considerations,  particularly  the  economic  downturn  bei^g  experienced 
in  New  Jealand,  and  the  policy  of  the  Government/  had  dictated  that  the 
blueprint  for  the  separate  Polynesian  station  be  shelved  in  the  meantime/  but 
that  soitt©  action  could  be  taken  witj^in  the  existing  framework  of  Radio  New 
Zealand* S' three  Networks,  and  Shortwave  Service. 


To  quote  from  the  report  of  the  then  Radio  *New  Zealand  Programme  Supply 
Manager/  Bruce  G-  Broadhead  ^  ^ 

"Maori  and  Pacific  Island  Programmes  are  behind  the  tiines  in  their  content 
and  presentati<jp/  and  lack  clear  objeqtives.    Th&, total  Radio  New  Zealand 
output  shows  little'evidence  of  the  quarter  of  a  mi'llion  Maoris  in  the 
country.    This  is  probably  of  greater  in^rtartce  than  the  adequacy  or  other-' 
wise  of  the  special  progr^mnes/  since  it  affects  the  Conminity  Stations  to_ 
which  most  people  listen.**  \ 


(Ijx  1977,  the  staff  working  specifically  in  the  compilation  of  M^&ri  and 
Pacific  Island  programmes  .numbered  5  -  3  in  Wellington/  the  Radio  Network 
Centre,  and  only  2  in  Auckland/  the  population  centre*) 

So  the  time  had  come  to  act  *-  lacH  of  money  notwithstanding,  and  Radio  Hew 
Zealand  called  a  meeting  of  a  planning^  group  in  Auckland  at  which  the 
following  points  were  to  be  discussed.  ^ 

(1^  The,  requirements  of  Polynesian  audiences^  in  New  ZecLland  and  the  Pacific. 

The  requirements  of  the  general  New  Zealand  audience  for  Maori  and 
Pacific  Island  programmes* 
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(3)    ^  system  for  gathering  and  disseminating  news  and  information  covering 
(a)    The  Maori  and  Polynesian  populations  in  New  Zealand,  and 
*(b)    The  Pacific  Islands*  .         "  ' 

{4\   'The  organisational  structure  and  arrangements  needed  to  satisfy  the^e 
requirements  efficiently,*    (This  , last  to  b^  concluded  after  the 
resolution  of  the  first  three.) 

« 

In  June  1977,  the  planning  group  -  comprising  Broadcasting, Executives,  Maori 
and  Pacific  Island  prbgrammers  and  News  and  Current  J^fairs  staf^,  met  and 
produced  recommendations  based  on  the  Polynesian  station  concept,  but 
Utilising  existing  outlets. 

Broadly,  they'  providedfor;  -  ^ 

(1)  The  establishment* of  a-  Maori  and  Polynesian  Broadcast  Unit  with  a 
Manager  and  £  staff  of  seven  -  including  two  journalists,  preferably 

Polynesian,  three  Maori  programners,'  and  two  Pacific  Islands  programmers 

_  ^^^^  « 

(2)  "For  the  Maori  listener  - 

(a)  a  dail^^ulletin  of  news  in  Maori  on  the  National  Network 

(b)  A-^eelfly  (Saturday)  programme  in  English  of  and  about  Maori^  affairs 
"       (c)    A  weekly  (Sunday)  programme  in  Maori  covering  current' events 

(d)    Encouragement  of  local  Community  radio  s^^ions  to  broadcast  a 
"daily  news  bulletin  in  Maori,  -  ^ 

(3)  For  the  Polynesian/Pacific  Island  listener  - 

(a)  A  daily  news  bulletin  to  be  broadcast  by  the  Mediumwave  and  .Short* 
wave ^stations  in  the  vejmacular  languages  -  cbok  Islands  Madri, 

,^  Samoaii,  Tongan,  NUieah,  and  Tokelau  -  the  news  to  be  gathered  and' 
translated  by*people  of  these  nations^  working  from  Auckland. 

(b)  A  daily  programme  of  music,  shipping  news,  weather  etc  on  the       .  , 
■shortwave  service,  '  , .  ^ 

(c)  A  MeeJcly  digest  of .  South  Pacific  happenings  b3K>adcast  on  shortwave. 

(4)  The  continuation  and  extension  of  a  topical  tape  service  of  magazine  ^ 
material  to  be  airmailed  to  the  Pacific  Island  Communities,  for  placing 
by  their  own  mediumwave  stations,  ,  . 

^  ■  .  \        -       '  '  \  ^ 

The  planners  also  reoomended  th&t,  in  genera^  English  larf^age  broadcasts, 
ta  assist  in  reflecting  the  TOilti^cultural  South  pacific  society^existing 
in  New  Zealand  * 

(a)  emphasis  on  Maori  language  and  pronunciation  to  be  continued*  -y 

(b)  efforts  to  recruit  Polynesian  Von-^air"  staff  be  revived^  ^  ^ 

(c)  announcing  staff  with  sufficient  knowledge  be  encouraged  to  reflection  * 
Maori  and  Polynesian  matters  of  moment  in  their  broadcasts, 

^Finally,-  they  stated *that  the  Unit  should  be  sited  close  to  Polynesi^gn 
audience,  at  Papatoetoe,  at  siiburb  ten  ipiles  south  of  the  centre  of  Auckland. 

These  proposals  were  substantially  accepted  and  were  Motioned, 


On  Monday*.  24  October  19'77  vernacular  broadcasts  started. 

■        •       ■■  ■  ^ 

There^  wffre  prdbleins  in  hiring  and  training  suitable  staff,  particularly  from 
the  Pacific  Islands.    There  ^were  some  small,  tril^al  jealousies*  but  thpse 
pajbsd  into^  insignificance  before  the  acceptance  with  enthusiasm  of  the 
progfairmes  by  the  people  they  :are  designed  for*  ^  '  ^ 

Earlier  I  mentioned  the  rfecbmmendation,  that  a  ^rograitane  Advisory  Comng^ttee 
be  formed*    The  Advisory  Committee  vas  to  consist  of  fifteen  persons,  not 
less  that  eight  Maoris  and  not  le?s  than  four  covering  th^  ethnic  groups  ' 
deja/cribed  by  the  term  'Pacific  Islanders-'  -  Samoan,  oook  Islanders , (Raratongan 
Tongan,  Fijian,  Nuie  and  Tpkelau,    In  early  1978,  the  Coiranitte^  was  formally 
constituted*     (in.  its  present  composition  it  actually  ha^'  nine  Maoris/ 
including  the  Chairman,  two  Samoans,  one  Tongan*  one  Jokelaun  and  one  Cook 
Islander.    Radio  New  Zealand  staff  are  ex-officio  members  of  the  Committee*) 

The  specific  functions  of  the  committee  are: 

(a)  to  advise  Radio  New  Zealand  on  matters  relating  to  Maori  and  Pacific 

.    ^Islands  prograntme  needs  iT>  its  general  services,  including  Commercial 
(community)  stations,  local  and  Network  stations  * 

(b)  to  advise  and  comment  on  Maori  and  Pacific  Islands  programmes 

Using  the  above  as  a  yardstick,  in'^Jtoe  1978,  the  Committee  nominated 
priorities  for  development  in  the  nexV  five  years/    They  considered  the 
specific  areas  of:    time  pla<;tement,  stations, used,  content, -inlierest  fe 
among  the  audience  (grassroots,  grapevine  comment)  .^nq  the  ease  of 
standing.  .  • 

The  priority  areas  nominated  were:  ■  ^ 

fSi)    The  educational  needs  of  the  Mabri  and  Polynesian  papulation 
Programme  had  alj^ady  bee^  included  in  the  National  Broadcast 
Schools  s^sisions,  and  these  were  continued*     (See  below) 

(2)  *    Informative  programmes,  designed  for  Pacific  Islanders  ^living  with 

Europeans.    The  opinion  was  \that  they  wished  to  ^hear.  programmes  spokeS 
in  their  own  language  rather  than  English,  however,  if  they  were  also 
broadcast  in  English,  those  who  could  not  understand  the  Polynesian 
languages  could  benefit  as  well,  therefore  developing  an  appreciation 
of  the. problems  facing  the  Polynesian  New  Zealander.  Specifically, 
the  programmes  required  were  News,  Current  Affairs  and  edupationally 
orientated  material-        -  -  . 

■         '  \-  . 

(3)  As  a  Programme  Supply  Section,  the^Maori  and  Pacific  Islands  Unit 
should  be  directed  to  advise  Community  Stations  on  matters  concerning 
or  reflecting  the  language  and  cultures  of, the  Polynesiehn  people,. 
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(4)    Positive  discrimination  bhoiTld  accur*withln  the  employment  polici'es  of 

*  Radio- New  Zealand  to^erisur^  the  employmeAt  of  suitably  qualified  Maoris 

*  *  and^Pacific  Islandej^s  ta  reflieQt  the --population  basis. 

is)  Talk  back  programn^s  shoOld  be  introduced,  discussing  things  Maori  in 
the  English  and  Maori^  languages,  and  things.  Polynesian  in  the  English 
and  Polynesian  languages* 

.     r  :        ■  -       :  ^ 

This-w^s'^  tremendous  demand  for  Radio  New  Zealand's  programmers  to  m^et^^and 
;i*hile  it  could  not  be  done  overnight,  a  programme  schedule  was  developed  for 
the  seventeen  non- commercial  stations: 

«Daily  7*00  pm  ^  Maori  and  Pacific  Island  News  in  the  vernacular 
7*18  pm  (following  the  News),  a  magazine  prograimne  featuring  one  of  the 
cultures.    The  sdiedul^  is^-  Mondays  -  Sarooan,  Tuesday  -  Maori,  Wednesday  - 
Tongan  or  Tokelau,  Thui^sday  -  Nuiean,  Friday  -  Cook  Islaii^s  Maori*  ^ 
Saturdays  at  5,30  pmxforhalf  an  hour.,  there  is  a  programme  called^iTangata  , 
atu  Motu  -  a  Pacific  Newsletter  in  English, 

Sundays  from  9*30  pm  for  half  an  hour,  a  two-way  Pacific  Wusic  Requests, 
programme*  '         '  ^  ' 

During,  the  week  there  .are  also  four  prograitanes  dealing  with  Maori  culture 
and  language,.  ^  ^  ^     -  ^ 

By  1978  the  staff  of  the  Unit  had  increased,  and'now  included  the  Manager, 
Haare  Williams,  a  Maori  with  a  teaching  degree  in  Maori  Studies  and  Education 
from  the  University  of  Waikato;    Wiremu  Kere  Kere,  a  broadcaster_  of  many 
years  experience,  an  elder  with  rjuch  *m^a'  (or  st^ding)  aitK»ng^ftie  Maori 
people;    Maori  and  Pakeha  (European)  journalists;-    two  Maori  programme 
presenters  and  programme  presenter/translators  from  Nuie\  Tonga,  Samoa  and 
the  Cook  Islands*^  "  ^  ^, 

Withii^  the  programme  framework,  the  staff  have  reached  out  into  "the  New 
Zealand  Polynesian  Community,  and  produced  programmes  which  have  reflected 
,the  priorities  laid  down.    For  example  -  under  (1)  above  -  Maori  language 
lessons  for  the  beginner,  an  important  part  of  the  broadpasts,  ware 
scheduled  for  playing  on  ^thirty  stations  both  Commerc^R^  (Communit^y)  and 
non-Commercial,    This  need  for  Maori  language  informaSi£>n  had  been  developed 
in  ,thje  early  197G*s  when  a  session  called  *Maori  por  Be^dnAers  *  comprising 
twenty-six  lessons  written  by  Professor  Bruce  Biggs,  hadJbeen  broadcast. 

In  our  Broadcasts  to  Schools:  i       ,  - 

(a)    A  programme  called  *Mo  Te  Kanga  Tahl'  has  been  included.    This  has  been 
.  , aimed  at  introducing  children  to  tjie  world  of  the  Maori,    Wtflle  "the  main 
emphasis  is  on  llfe^in  pre-European  t'imes,  some  of  the  mate^tlal  has 
dealt  y/ith  the  problans  and  experiences  of  Maori  people  in  the  present 
day,,  thus  enabling  the  chilJU^^^^o  relate  what  they^  learn  to  iJlieir  own 
experience/   School  teachers  have  taped  the  programmes  so  that  children 
can  learn  the  songs  and  recite  the  poems  in  Maori  that  have  been 
included*     ,       ^     -  ^ 
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(b)  A  series  of  plays  called  Springboard^ was  written  within  a  range  of 

'  language  suitable  for  children  learning  English  as  a  second  language, 
and  was  directed  primairily  to  thos^  youngsters  from  the  Pacific  area  and 
now  living  in, New  Zealand,    Each  story^ has  folk  origins  in  parts  the* 
South  Pacific  area,  and  sipplies  some  experience  of  imagination  and 
fantasy  often  absent  from  pure  language  teaching. 

(c)  For  many  years  the  policy  of  including  Maori  songs  wherever  possible  in 
the  various  sittging  lessons  has  been  followed  •  These  have  been  yf  both 
traditional  and  modern  origin,  and  have  been  featured  at  Standard  1  -4 
(ages  7  -  11)  and  Porm  1-2  (ages  11'-  13)  levels, 

(d)  Family  of  Man  sbcial  studies  prograijimes  directed  to  Forms^  1-^4  have' 
included  the  MAORI  WARS,  THE  MARAE,  and  THE  FORESiT  OF  TANEMAHUTA,  These 
broadcasts  bas^d  on  Maori  topics  have  been  designed  to  demonstrate 
cultural  differences,  interaction,  and  social  controls  ^d  chaftge,  ,as 
re<iuired  by  the  school  syllabus*  -  ^  .   ^  ^ 

i» 

Under  (2),  leaders  o'f^the  Pacific  Islands  Comnunity  in  Auc}cland  and  Wellington, 
(the  main  areas  of  population  concentration)  have  takei}  part  in  interviews, 
discuss^bns  and^alks,  on  topics  consideiied  to  be  of  major  importance.  These 
broadcasts  have  mainly  been, in  the  vernacular. 

In  addition,  and  following  considerable  discussion  with 'Maori  and  Pacific 
Island  church  leaders,  a  meeting  was  held  in  Auckland  to  review  and  revise 
practices  ^  the  broadcast  pf  church  services,  and  to,  canvass  i^as  for 
further  development  of  prqgranunes  reflecting  Maori  and  Pacific  Island  concerns, 
as  f>art  of  the  regular  output  of  religiodfe  prograitSnes  on  Radio  New  Zealand, 
As^-a  result  of  this  di^ussion,  new  arrangements  have  bfeeru  made  for  regular 
J^roadcasts  of  Maori  ana^cific  Island  church  services  with  the  emphasis,  at* 
those  groups'  reqi^est,  on  special  services  designed  for  broadcast* 

^  - 

Two  majpr  steps  were  jpaken  in  1978*    In  the  first,  a  'Maori  Language  Week' 
was  declared  throughout  New  Zealand,  an<3  special  programmes  Were  broadcast' 
relating  tp  all  things  Maori*    It  ^was  a  tremendous  success,  and  in  1979  on 
the  basis  of  th^ 'success  achi^eved  the  previous  year,  a  formal  px'ogramme  of  ^ 
broadcasts  was  drawn  up,    A  schedule  of  broadcasts  is  attached  as  Appendix  I, 
The,  Prograinme  included  Maori  customs  and  language  lessons ^  music,  greetings 
and  proverbs:'    These  last -tbiree  were  also  included  in  English  language  * 
brbadcasts.    All  new  material  was  recorded  for  future " replay; 

*  ' 

Secondly,  a  full  coverage  of  the  New  Zealand  Polynesian .Festival  of  Music  and 
Culture  in  Lower"  Hutt  was  undertaken,  by,  adopting  for  three  days  the  daxJ^iest 
te commendation  of  the  Adam  Committee,  for'a  'Radio  Polynesia',    Radio  New 
Zealand  c^tai'ned  a  temporary  licence  , for  a  low  power  repeater  staticM  in 
Auckland  with  a  transmitting  strength  of'  1  -kw,  and  linked  it  witJ^wellington*  s 
'20  kv  auxiliary  station  2VB* 

Programmes  interspersed  with  news  broadcasts  and  live  inserts  from  tU^ 
Festival  were  broadcast  over  three  days  r 'Friday,  from  12,00,  noon  -10,00  pro., 


Saturday^  6.00  am  -11*00  fsi^  and  Sunday  6.00  am  -  2.00  pod* 

Staff  from  the  Unit  were  sufJplemented  by  Production  and  Administrative  staff 
from  other*  sectic*ns#^  a^  the  whole  exercise  trfor  just  three  days  broadcasting* 
temporarir^ stations  etc)  was  bu<^eted  at  just  under  N2  $7,000* 

The  progranme  reflected  all  components" of  the  five  priorities' laid  down  by 
^  the  Advisory  Committee  -  talk  bade,  open  and  access  radio  language  teac^hing* 
educational  programmes,  a  church  service*  aspect's  of  lifestyles  and  cultures* 
A  sdiedule  is  set  out  in. Appendix  XX« 
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^Ay  the  least,  it  was  a  resounding  success,-  and  has  set  an  excellent 
precedent  for  future  occasions*    That  it  was  ^so,  was  due  irf  no  small  measure 
to  tlie  pxofessianalim  ud  enthusiasm  of  staff  involved* 

The  shortwave  stations  of  Radiq  Hew  Zealand  also  relayed  the  programmes  on 
y  the  Saturday  and  Sunday*^. 


I  must  mention  here  the  development  of  the  'pacific  Service  Hour*,  a 
programme  beamed  to  the  Pacific  Islands  by  our  shortwave  transmitters,  at 
2,300  GMT,  Monday  to  Friday*    You  will  recall  a  recomendaliion  from  the 

.  Planning  Group  of  1977,  for  a  daily  hews  bulletin  in  the  vernacular  of  the 
Pacific  Island^  peoples*    In  this  broadcast,  the  news  in  English  is  followed 
by  Hews  in  the  vernacular  r  Tong^f  Samoan,  Huie,  Cook  Islands  ^ori,  and 
finally  a  programne  of  musical  requests*    it  is  the  first  stepf  in  sending 

,  to  the  Islands  people,  news  about  New  Zealand,  and  its  Polynesian  peoples* 
C6nsideration  is  currently  being  given  to  including  this  broadcast  hour  on 
internal  mediurawave'  stations  to  better  ^erve  the  need  for  news  and 

'  information  of  the  indigenous  Polynesian  population* 

The  development  continues*    In  November  and  December*  a  3eries  of  ^iinety 
minute  open- line  t^llcbadc  sessions  was  schedtiled  for  the  Concert  Network  as 
planned  by  the  Advisory  Committee,  in  their  fifth  recommendation* 

X  '  *  • 

In  summary  -'Te  Reo  O  Aotearoa'  -  the  Voice  of*New  Zealand  -  is"  now  heard 
throughout  the  South  Pacific  Basing  through  Radio  New  Zealand's  mediuinwave 
and  shortwave  transmitters/  .  * 

The  logohead  of  the  Unit  syintolises  the  comingT  together  of  the  two  cultural 
streaiiis  in  New2ealand  -  Polynesian  and  European*     (see  Appendix  III) 

It  is  a  strong  and  vital  infan^#  and  with  planned  expansion  in  Wle- 
communications 'in  the  years  to  comef  has  a  role  to  play  in  the  cultural  and 
economic  development  of  the  peoples  and  count^l^  its  programmes  reach,  that 
wiia  far  exce^<rrts  humble  beginnings*  ^  ,      -  .    *  ^ 

To  quote  Haare  Williains#  Manager  of  the  Unit  -  "Our  objective  is  the  e*xpansion 
of  Maori  and  Pacific  Island  programmes*    It  i^  thatf  and  no  less*.**" 

Tena  Koutou  Katoa  s  .  *  -  / 
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Maori i     -     .  '  ,  - 

Marae     Courtyard  for  gatherings 

Mo  Te  Rangitahi  -  for  the  young  generation  "  ^  ^ 

Tane  Mahuta"  -  The  forest  of^Tane  (God  of  the  Trees) 

^  m  * 

Samoani    ^  ,  *  " 

Tangata  Atu  Motu  -  Peopl^  of  the  Islands 
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Uaanda  of  polTgncala 


r«aU»al  pwfomferti 
niVli  r«l«v«AC 


>aJi  hi9till^M 
^and  biidenll 


ta  oonclAtit 


txpaotaa  croMl4    6^000  + 

carmnlal  — itot 

^rrctwd^bv  bomt  group  Qpe^o 

o  TV  Ika  parcy^  about  4O0  atmng. 

0-10  apMikan      both  ean^mUa 


In  ot  vac  Htathair  -  uwar  Hutt, 
lonn  nail. 

H       o  Aot«an>a  mhicla 
Radio  M«tf;x*«land  car 


9o 
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APPENDIX  III 


11  mi  mum 


*  (1)     TS  REQ  0  AC/TEAROA  is  a  phrase  which  syinibolises  t^e  "VOICE  OF  NEW  ZEMiAND" 
and  also  symbolises  the -principles  of  comiminication, 

(2)    THE  I/DGQ  represents  the  coming  togetl>er  of  our  two  cultural  streams  and 
meeting  at  a.  central  point  on  equal  terms  > 


(3)  THE  CENTRE  of  the  design  stands  for  the  "HOOK"  which  fished  up  the 
Islands  of  the  Pacific.  ^  In  t^ew  Zealand,  it  was  the  culture  hero  MAOl 
who  performed  'this  feat> 

\ 

(4)  THE  OCTOPUS  is  also  represented  in  the  d^ign  -  a  common  feature  of 
^       myths  ^  legends  and  stTories  in  the  Pacific, 


(5)     THE  HORIZONTAL  lines  stand  for  the  far  horizons  reached  by  migrSmt 
peoples  to  come  to  Aotearoa  -  including  Maori  people > 


(6)  ;  COLOURS  ^  blue  for  the  Pacific     Te  .Moananui-a-Kiwa^ 


-r. 
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RECEPTIVITY  TO  THE  IMAGE  MEDIA 

Nozonni  Takasakl  and  Kazuo  Mltaiitura 
Research'  Institute  of 
Telecoimminlcatlons  and  Economics 
Tokyo ^  Japan 

V 

Abstract 

This  report  describes  three  analysis  related  to  such  emarglng  media  that 
utilize  both  existing  telephone  links  and  TV  screen  at  home  such  as  CAPTAIN 
system^^^  or  VKS'^^Af 

»     ^  1*  Classlflcatllpn  of  Informational  Content  and  Media 

2,  lieasurement  and  Analysis  of  the  Effect  on  the  Recipient  and 
^Differences  In  the  means  of  Transmission 

-  3«  Verification  of  the  Process^  by  which  Information  Terminals 
Proliferate 

All  th^se  analysis  were  carried  out  from  the  recipient's  point  of  view*  We^ 
fear  that  preoccupation  with  technological  function  may  shade  social  choices 
of  a  medium*    In  Japan^  the  phrase  ^excuse  my  Just  using  the  phone*  Is  al- 
ready 10  or  20  year$  out  of  (^ate.    This  Implies  the  Importance  of  social 
choices »  rather  than  technological  functions « 

INFORMATION  HAS  TWO  ASPECTS  -  HARD  NEWS  AND  ENJOYMENT*  ^  ' 

The  fact  Is  that  there  are  no  cleat"  conceptual  standards  for  Information*  In 
considering  Information^  the  general  course  Is  to  divide  It  Into  Infoimatlon 
In  the  narrow  sense^  and  other  Information^  l*e*/that  portion  of  Information 
In  the  broad  sense  not  Included  In  the  narrower  teim*    However  things  that 
are  designated  as  Information  In  the  broad  sense  by  one  theorist  are  often 
Included  In  the  narrower  sense  by  another*    With  the* rise  of  teletext  and 
CATV  systems^  a  different  breadth  attaches  to  the  term  ^Information*  when 
applied  to  TV*s  role  not  only  as  an  entertainment  medium  but  also  as  a  medium 
~of  Itiformatlon  and  education^  compared  to  whea  It  refers  *to  TV  as  a  today's 
typical  informational' medltmtt  carrying  entertainment^  news  and  educational 
programs* 


FOOTNOTE 

(1)  Japan*  s  wired  teletext  syst*em  which  can  display  8  lines  of  IS  characters 
on  TV  screen^  when  requested  through  telephone  llnks^  but  now  at  experi- 
mental stage* 

(2)  Video  response  system^  an  Image  medium  which  can  display  bothlf^i^ten 
text  and  jaotlon  pictures  on  TV  screen^  when  requested  through  telephone 
llnlcst  developed  by  Nippon  Telegraph  and  Telephone, 

'  '  1  .. 
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Any  attempt  to  classify  Information  according  to  a  simple  standard  will 
be  a  ponderous  exercise.   ^  One  might  consider  that  £uro*aiDerlcan  movies  are 
entertalnm^t  information^  but  there  vas  a  time  when  they  vere  the  ultimate 
source  of  fashion  news  for  Japan*s  tailors.    In  those  days^  watching  foreign  ^ 
movies  wad  part  of  a  tallor*s  Job»  so  that  a  slngle-dlmenslonal  classifica- 
tion based  on  vork  and  play  will  not  clarify  the  position  of  foreign  movies* 

There  are  various  aspects  to  Information.    In  the  example  of  foreign 
movies^  most  people  focused  on  the  entertainment  aspect  but  tailors  were  prl-* 
marlly  aware  of  the  fashion  news  content.    To  take^  the  example  of  TV  commer" 
clals^  some  people  ma;^'vlew  them  ^s  entertainment »  while  others  see  them  as  * 
product  information.    The  Important  aspect  is  that  vhlch  is  focused  upon  by 
the  -recipient ,  .    ^  ,  ■ 

The  nature  of  information  is  more  easily  understood  if  considered  in  two 
dimensions.    Taking  information  via  TV  as  a  models  tl\e  question  of  what  as* 
p^t  of  programs  held  people's  attention  was  investigated.    For*  this  purpose^ 
recipients'  evaluations  of  similarities  among  programs  yere  converted  into 
distances  separating  the  ptogramst  and  plotted  two-dlmens£onally  in  Diagram  A* 
Children's  programs  and  commerclalst  and  drama  and  movle^  formed  slmllatlty 
palrs^  \ttille  Japanese's tyle  pops  and  Western  classical  muslCt  though^both 
come  under  ^uslc\  were  very  different;  Indeed  it  can  be  seen  thdt  Japanese 
pop  music  is  closer  to  come^y^ 

E3aiIBIT         SIMILARITIES  AMOllG  TV  PROGRAMS' 


7  Raconteur  conted  y 

&  Cirf^tcal  crafts 

+  1 


1 2  iapav^stf-styk  pop  mu^ic 

10.  M0V1C5 
21.  Comedy  | 

4  Cartoon*  ^ 


-1 


11.  aas$i^aMWht<!m)  rpMMc" 


low 


5  Quttm 
\  7      S.  Comnwjcials 


9/  Guidei 

IS.  Children'^ piOghmf 
3.  SPort* 


-\\.  Traruntisuon  of 


13.  Foreign  langtwiae  study 
14.  Study  pn]|franuforl)t£h<scliootstud«nti 


16.  Cooking  proir^nti 


2.  New* 


\.  Weather  report 


V 


There  are  two  factors  to  consider  In  Information-hard  news  value  and 
entertainment  value/  The  hotlaontai  axis  In  Exhibit  A  Is  an  Index  of  useful^ 
ness  or  Informatlveness*    Since  It  can  be  considered  as  showing  Information  In 
the  narrow  sense,  It  was  called  the  hard  ti6ws  axis*    The  vertical  axis  Is  an 
Index  of  emotional  stltuulus  ,Vand  since  It  can  be  considered  as  showing  Inform- 
ation other  than'  that  Included  In  the  narrow  sense,  It  was  called  the  enjoy-  " 
aby.lty  axis/   Thusv  the  nature  of  Information  can  be  clarified  by  the  way  It 
applies  stimuli  of  two  klnda^iard  news  and  enjoyablllty,  bringing  Into  relief 
the  two  aspects  of  Information*  j 

INFORMATION  SERVICES  ARE  IDENTICAL  WITH  THE  MASS  MEDIA 

t  '  '  ' 

There  are  tftose 'who  "consj.der  the  new  media  tha^jfare  new  making  their  appear- 
ance as  occupying  a  middle  ground  between  the  masa  inedla  and  the  personal 
media.    For  reception  of  Information  via  the  new  media  Is  recognized  ^s  dif- 
fering on  the  one  hand  from  per^on^l  conraiunlcatlon,  In  which  sender  and 
recipient  Interact  upon  each  other. In  a  paired  relationship,  and  on  the  other 
from  mass  communication,  in  which  transmission  is  unilateral,  grom  sender  to 
a  multitude  of *  recipients*    There  is  also  a  recognition  thatjthe  number  of 
recipiet^t^  differs  vastly^from  that  of  the  mass  media* 


In  terms  of  the  number  of  recipients,  the  difference  from  the  mass  media 
is  unclear*    Exhibit  B  compares  existing  media  with  the  new  media,  showing 
the  boundaries  for  representative  media  according  to -the  number  of  recipients, 
and  to  the  types  of  information  source  (th^  number  of  channels)  as  perceived 
by  the  recipient*    Exhibit  C  tabulates  these  coordinates* 

EXHIBIT  B*    POSITIONING  OF  NEW  AND  EXISTING  INFORMATION  MEDIA 
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EXHIBIT  C. 


^  NUMBER  OF  RECIPIENT^  OF  INtOBM/VTION  MEDIA 


Medium     ,  •Ppe*«d^ 
mtau 

Eitimttcd  No. 
of  Chanel* 

Eitlnwed  nutnb^ 
Redpienu  ofiedplentt 

tubtctfben 

KiAd>  ortcrvUe        6  ^  20 
_Siatlc«u  iccdvible     4  ^  30 

C«D«tf>«nieftind  2^)00 
thoi*  icceiWni 
tTtntmltted  content 
5ubsaibeftpei  100^20^ 

No^oflittenen  100J>00^  lOJOOOjOOO 

(wiitlcdtn^imitaion)* 
CATVkKtext 

KiAd>  of  service         I  "nj^ 
Kindsofiervk*  lOi!!^ 

No^ofMewen  lj0OO^3WW) 
Subtcilbenper       200^  2WW 

CATV  UUbimtlM  Kmc* 
(VRS) 

^I^^ortervioe  10^70 

S4)biaibmpef  200^2^.000 
tepdce  4t 

P«cdntO«  [nf Qcmitlon  tervke^ 

Kinds  of  leivice  10^70 

5ubtcnb«rt  pei        200  ^  TOjOOO 

Telex' 
Pipamile 

Piicsim0c  ooviptper 
(r»ciiniile  bfOidcisting}* 

No.  of  reachable     ^  2^200 
tubscriben 

No.ofrt*cl«We  I'-TO 
iubscrlbcfi  t 
Kinds  of  neikftpiper    3  ^$ 
rtcd^ble  _ 

Oiled  pirtiet  and        6  ^  30 
ihoM  icceivii^ 

OUed  pirUet  and       4  ^  30 
those  iccelving 

No.ofrtcetvert       SOO  ^  1  j)00j0OO 

^^^^ 

&  Mill  ^ 

ttnd  of  newtpapcff     5  ^  SO 
IwiltWe  '  ^ 
kindof  majpxine     30  ^300 
tvailible 

anUible  for      100  ^  lOOW 
icference 

No.  ofpotentiil  2^300 
cone^pondeAti 

utcuUtion         5»uw  ^  ^^Jwsjw 

OrcuUtton  SOO^LOOO.OOO 

Stzeof  picurun      SOO^  lOOJOOO 

Cofi^pondentt        tt  2  ^  300 
and  those  icceiv- 
in|  transmitted  ^ 
content 

P^iccotded  >gded 

uoette4apei 

14avie« 

Tetevbion 

No,  of  ptogrammei^  50^  lODO 
for  ttk 

NoM^tcirtbe        I0*70  ' 
teen  , 
No,ofchanncl» 

Korofeach  lOO^IOOOO 
progiamsotd 

of  au<Uence     1  jOOO  ^  7004)00  * 
for  e»ch  ntovle 

Siieor»u<lIence  30.000  ^S.OOOjOOO 

Note;  as  for  Hgures'seale  in  powers  of  10  is  importamt. 


The  new  media  occupy,  a  position  ^termedlate  between  the  mass  media  and  the 

^rsonai  medla^  but  In  terms  of  the  number  of  reclplentSt  there  are  many  ^ 
aVeas  In  which  they  overlap  mass -media*    This  Is  the  result  of  the  tractlon- 
ailzatlon  of  the  market,  by  the  exllstlng  tSiass  medla^  which  has  meant  fewer 
re<^lpl^nts,  l*e*,  a  movement  to  the  left  In  the  diagram* 

'The  quality  of  coominlcatlon  too  Is  no  diffe^nt  from  that  of  the  mass 
fdla*    Since  in  t^cf        media  a  selection  signal  moves  along  the  Information 
crapsmissloir  path  froii  recipient  to  ofiiider^  these  media  are  referred  to  as 
?lp4lrectfonal\  but  i^hls  bl-illrectlon|illty  of  signals  In  lio  way  Implies  the 
est^t^Tkshmeht  of  two-way  personal  comBunlcatlon.  ""Except  when  a  flesh-and* 
blood  fauB^  being  respdnds  to  the  Individual  recipient »  there  Is  no  basic 
difference  In  the  rjeceptlon  .of  information  provl^d  by  t;ew  media  information 
services  and  of  that  from  the  mass  media* 

f  1  •  . 

The  na^  :A»dla  are  A  dl  reralflcaclon  and  individualization  of  maas 
media.    O^erlng  not  at^ai:.  from  the  naaa  loedla  either  Iti  the  quality  of 
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communication  or  In  the  number  of  recipients^  the  new  media  cannot  h^lp  but 
be  Ci^ngldered  by  the  recipient  to  be  identical  vtth  them.    New  media  do  not 
package  their  Information  In  order  to' meet  the  preference  for  diversification- 
New  media  are  merely  edited  individually^  and  do  not  respond  individually  to 
each" recipient*    Thus  for  the  recipient ^  the  positioning  of  the  new  media  is 
^no  different  from  a^espons^  to  the  market  fxactlonalizatlon  of  the  mass 
*   medla^  or  a  response  to  diversification  and  individualization.    The  only  dif- 
ference to  be  seen  in  comparison  with  before  is  in  the  means  of  access  to  the 
information  source^  and  the  mode  by  which  transmission  takes  place. 

The  transmission  mode  s^hould  he  selected  in  accordance  i^lth  the  content 
of  the  Information*    There  is  a  tendency  to  consider  that  Images  are  the  most 
'effective  transmission  mode*    It  is  true  enough  that  image  information  comes 
*  closest  to  face-to-face  transmission^  and  that  teleshopplng*^  which  is 
heralded  as  the  next  revolu^ilon  In  retail  trade^  is  thought  to  depend  on 
the  development  of  CATV,    However  it  is  also  pointed  out  that  if  the\vlewers 
are  rtaive^  there  is  a  'danger  of  frequent  misunderstandings.    Thus  the  fa,ct 
is  thaT^l*ases  are  not  a  pariacea;  what  4s  essential  is  to  select  a  mcide  of 
transmission  that  is  suitable  for  the  content  of  the  information*  ' 

EMOTIONAL  IMPACT  WA"S  THE  HIGHEST  IN  MOTION  PICTURES  PLUS  SOUND  MODE. 


EXHIBIT  D.  EVALUATION  OF  IMPRESSIONS- 
EMOTIONAL  IMPACT  FACTOR 

Factor  score  (logjo) 


EXHIBIT  E.  EVALUATION  OF  IMPRESSIONS- 
EASE  OF  TRANSMISSION  OF 

MEANING /Content 

Factor  score  (logio)  / 


2.5 


2.0 


1.5 


2.5 


2.0 


1.5 


Mode 

3/^'  -  b       d  e 


a  -  e  indicate  modes 

a  =  sound 

b  ^  writing 

d      wnting  +  sound 

e  "  motion  picture  +  sound 

1  -  Syndicate  contents 


l.O 


.V  :     .  •  , 

Subjecting  the  Evaluation  of  Impressions  to  factor  analysis  suceeded  in 
bringing  out  two  factors-emotional  iij^pact  and  ease  of  transmission  of  mean*- 
ing/content*    The  scores  of  ea/:h'^respondent  were  then  obtained  for  each 
factor,  and  the  averages  are  ,shovn  irv  Exhibit  D  and  E*  ,  ^ 

\  *  '  *  - 

(1)  Regular,  mode  differences  were  observed  in  emotional  impact,  no  matter 

what  the  informational  content*         ,    ^  >  *        *  , 

Thtf^pa^tern  of  the  emotional  •ii^^act  factor,  ^showed  great  similarity  for ^11 
contents*    Since  the  aggregate'^of  emotional  impact  iif  inherently  di^erent 
for  e^ch  content,  the  fact  that'^the  patterns*are  the  same  signifies  that 
there  is  a  regular  mode  diffe^nce,  irresp^ective  of  content!*    Thus  in  thi^ 
area  it  is  possible  to  make  a  definitive  statement  on  mode  differences*  If 
the  emotional  impact  of  the  writing  mode 'is  taken  as  1^^  tt^t  of  sound  is  2.0, 
Meriting  +  sound  is  1*8,  and  motion  pictures  +  sound,  at  2*7,  is  the  highest t 

s  ^ 

(2)  It  was  impossible  to  observe  any  mode  differences  in  the  ease  of 
transmission  of  meaning  that  transcended  content*  '  , 

The  factor  *ease  of  transmission  of  meaning  content*  measured  reactions  in 
the  psyche*  The  ^f act  that  consistent  results,  were  not  obtained  Is  due,  we 
feel,  to  the  attitude  of  the  respondents  to  the  experiments,  and  the  fact 

that  the  questions  on  the  memory  tests  were  too  2fesy* 

*  -  *       ^  ^ 

Since  there  was  ao  regularity  in  the  pattern  of  ease  of  transmission  df 
meaning/content  for  the  various  contents,  we  can  only  discuss  mode  differen(:es 
in  terms  of  the  nature  of  the  content*    This  said,  the  results  show  that  the 
motion  pictures  +  sound  mod^  shows  no  superiority  over  the  other  modes,  and 
indeed  those  modes  that  involve  writihg  ^re  better*  4 

^    All  in 'all  we  ntey  say  that  when  one  comes  in  contact  with  information 
for  the  purpose  of  learning  something,  th^e  may  be  differences  in  the  ease 
of  transmission,  but  in  the^end  meaning^content  will  be' accurately  trans* 
mitted,  irrespective  of  t^e  mode  in  which  it  is  presented*    The  existence  of 
mode  differences  shows  the  easV  with  which  emotion  can  be  transmitted*  Tr.ans- 
mission  was  easiest  in  the  motion  pictures  +  sound  mode^  followed  by  sound, 
writing  +  sound,  and  lastly  by  the  writing  mode*    This  can  be  shpwn  numeri'- 
cally,  giving  the  writing  mode  a  value  of  1^  in  .which  case, the  sco^e  for  the  • 
writing  +  sound  mode  is  1.8,  the  sound  mode  is  2*0^,  and  motion  pictures  + 
sound  mode  is  2  *  7  *  ,  < 

(3)  NoN^ode  differences  were  observed  in  the  accuracy,  of  meaning/content  . 
*    transmission  for  information  in  which  meaning/content  transmission  was 

emphasised* 

T^ie  percentage  pf  correcjt  responses  to  Memory 'I'est  I  were  calculated  and*  are 
shown  in  Exhibit^E,    Although  there  were  differences  in, the  level*of  correct 
responses  according  to  content,  there  was  no  mode  dif ference'for  Cootents  1, 
2  and  3,    The  fact  that  Content  4  scored  loVer  for  the'sound  presentation 
than  for  the  other  modes  can  be  explained  as  follows*:*  Presentations  in  th|  ' 
sound  mode  were,  for  all  the  contents,  by  meanc/>f  the  original  v^ice  of  th|^^. 


^    program  narrator^  and  the  narrator  of  Content  4^  perhaps  because  he  was^  un- 
like the  narrators  of  the  other  contents^  an^  amiture-spoke  rapidly  and  with 
'  Indistinct  pronunciation .    I^f^ls  thought  that  tn^^cause  lies  In  this  t>ecull- 
arlty  of  this  narrat^ri    Since  Content  3  was  a  commercial^  It  was  not  In  any 
case  the  aim  to  transmit  meaning  or  content;  It  was  considered  essentially 
different  from  the  other  contents.    Thus  In  the  Information  with  which  we  are 
concern^d^  we  may  !^y  the  accuracy  with  which  meaning/ content  was  transmitted 
did  not  exhibit  dny  mode  differences.  ^ 


EXHIBIT  F.    MEMORY  TEST  I 
Correct  responses  (%) 

80% 


60% 


40% 


20% 


Mod^ 
a  d,  e 


EXHIBIT  G.    MEMORY  TEST  II 
A!vg.  No,  oT  recollections 
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a  —  e  indicate  modes 

a  =  sound 

b  ~  writing 

d  =  writings  sound 

e  -  motion  pjctuct  ^  sound 

1—5  indicate  contents 


(4)  In  the  ease  of  re<5all  of  peripheral  "iirfor^aflon^  Jhe  potion  pictures  + 
sound  mode  scored  hlghe«t^  but  there  was  n^i- jilf  ference  in  the  ot^her  modes* 

^'*"  ..  *   "  *   *  ^    *  .    *  ^ 

Exhibit  F  shows  the^esults  *of  Memory  Test  1%.   'Searing  In  mlhd  what  was  said 
about  Content?  4  la  tne  sSij^nd  tnode^  we  may  say  that*  cont^ts^  1      4  show  an 
identical  pattern;    That  being  the  case^  Exhibit  F  shows  no  differences  In 
the  transmission  of  p^^ripheral  Information  In^the  sounds  writlng^.and  writing 
+  sound  modes*    The  fact  that  the  mo'tlon  pictures  +  sound  mode  scored  sig^ 
niflcantly 'higher  "maty  be  attributed  to  ^he  fact  that  motion  pictures  are 
inherehtly  richer  In  peripheral  lnformati*on  for  the  recipient  to  perceive. 


In  the  ease  of  recall  of  perlpheip^l -Inf orraatlon^  the^  motion  picture 
^lus  sound  mode  scored  hlghe&t^but  there  was  no  difference  In  the  ot^er 
mOTes.    When^  person  comes  Into  iafcense  contact  with  Information  for  the 
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purpose  of  learning  something^  It  will  be^  trandmltted  without  difference^  in 
any  mode  whatever/         thlnking'of  the  fact  that  a  certain  peripheral  In- 
formation often  gbl^pR^uS  to  recall  the  whole  thlrfgs*  we  can  endorse  the 
.advanfag^  of  motl^m^  pictured  plus  sound  mode  in  audiovisual  methods-of  edu- 
cation* *  '  *  1 


PRICES  DROPPED  TO  DOUBLE  THE  MONTHLY  INCOME,  USHERING  IN  THE  PERIOD  OF 
GROWTH*  ^       ^  ^ 

Statistically  studying  the  diffusion  process  of  .tnonochrome  TV  sets  In  Japan, 
ve  found  that  the  prices  dropped  to  double  the  monthly  Income  and  ushered  in 
the  period  ^of  the  rapid  growth*    The  boom  continued  for  5  years  until  the 
ownership  reached '66*0%,  when  for  the  ^f irst  time  the  price  appeared  statisti- 
cally significant  variable  tg-  the  ownership*    This  means  that  TV  was  an  ex^- 
tremely  strong  terminal  for  entertainment  information  no  matter  how  expensive 
It  was.    Nontheless  th^  TV  stations  adopted  a  policy  to  ^©t  up  street^corner 
TV  sets  In  order  that*  those  who  did  not  own  a  set  would  expedience  TV  view- 
^lng«    This  resulted  In  a  favourable  circumstance  accelerating  the  boom. 


EXHIBIT  H.  CHANGES 


100 


E  OWNERSHIP  OF  MONOCHROME  TV  SETS 


Note:  Ownership 


,No,  of  monochrome  TV  reception  licenses  i  ton  m- 
'        Natif^nai  totaJ  of  househoids         a  iw  ^ 
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J         .  TWD*WAY  COMHqjJICATION  SYSTEM 

BY  USE  OF  A  VIBRATION  PICK-UP  TYPE  EAR  MICRS^NE 

Hlroshl  Ono,  Shlgejl  Salto,  Hlroyukl  Fukuda  and  Kazutoshl  Mlzol, 
Department  of  Otolaryngology,  School  of  Medicine, *KEIO  UNIVERSITY 
35  ShlTianomachi.;Shlnjuku-ku  T^okyp  16^  JAPAN  ^ 

ABSTRACT  '  ^  % 

A  vibration  plck-^up  type'  ear  microphone  has  been  designed  In  order  to  ^ 
get  communicate  In  high  ambient  noise,  with  hands  free  and  with  several  type? 
of  maske.    Simultaneous  talking  and  listening  jcommunlcatlon  without  obstruc-^ 
tlon  of  external  ear  canals  througli  one  ear  ^n  be  obtained  wlih  abound 
pressure  type  esrphone*    In  ^thts-^^wlfer,  a  n^ly  developed  VOX  and  behlned- 
^ar  wireless  communlcatlon^y|jt^emfwlll  be /reported* 

1)    VIBRATION  PICK-UP-TYfE/^AR  MICROPHONE  \ 

In  trying  to  Improvejthe  conventlonsl  sound-pressure-type  ear  microphone 
CSfE-Jllc)  a  vibration  plcfe^oprtype  ear  microphoj^eCvPE-Mlc)  *was  conceived* 
TW^SPE-Mlc  incorporated  a  siTper-minl-slzed  microphone  In  an  ear  plug,  while 
the  VPE-Mlc  utilized  Instead  a  ^[^ezoelectrlc  element,  which  runs  parallel 
with  the  temporal  bone  In  the  external  auditory  ;Sanal,  ^and  picks  ^up  the  bone 
conducted  speech  s^lgnals  by  u^iizin^the  > principle  Of.  an  acceleramaterCPlg^*  1) 
The  external  auditory  canal  yVaLS!  ](«ad|^p8^n  .instea*d  of  other  placed  on  th^ 
skull  since  th^e  collection  of  yibra;ti^^  cpnduc^^- bones\  deeper  than  the* 
ear  cahal  cartilage,  may  itiv(h<vV^ciia^i9^1/^^        range  elements  and  may 
be  less  Influenced  by  th^  lower~^aw*\  AAd  the  f^ical  frequency  response 'of  * 
the  VPE-Mlc  Is  measured  by  a  vibra.tJ.on  shaker (Flgv2)  '  ^ 

liy  SPECIFICATION^OF  VIBRATION  PICK-Up"^PE  W*^^  •  ' 

I  The  speech* Intetllglbllity  scores  for  the  varlou^Sligh-pass  filter 
conditions,  sKown  in  Fdg^S.    Note  tiist.  ith'e  ^coc^s  exceed  96^  at  cutoff 
frequencies  of .  200,  500  and^lOOO  Hz  and  af e  WSL  ai*15pO-HzA  Wlien  the  ear 
microphone  *  us^d^ln  a  maskNjlt^^  HPF  df  50Q  or  1000  Hz,  ^he  sound 
artlculatlonrls  decreased       only:  0«5^Z  ai^  na^slgnlf  leant  di^erence  As^. 
observed-    As  a  re^suir,  tlje 'VPE-Mic  tsn  gftitably  fee.^sed^>as'a,  maste-riic'rophone. 

'The  sound  articujlatifon  obtJlllIe.d^^^lth^^ach'-type  of ^icropfhoM  v  an  /J 
ambient  noise  field  shown  In  F^gj^Ai^  lOie  l^t^aliglb'ilityjfof  the  noise-  f  , 
canceling  microphone  nnearljr  diSGre^d^f^  increasing  ambient  noise*  Fot 

both  ear  microphones,  the, rate  of  d^cir^ea^e^s  not  significant  under  llOdB. 
'In  ambient  noise  over  IlOdB,  hbwevet,-'i6V sound  articulation  grsdually 
decreases.    The  vibration  plck-up-ty^e  e^ar  iialcrc6>hone  gives  10%  better 
'intelligibility  thsn  the  sound^press&re  type  wl/h  earmuff*    Furthermore,  tlie 
former  gives  better  sound  artlcM^tion  scores  tnan  the  noise-canceling  mlcrp- 
phone  at  any  measured  ambient  noise  level. 

111)^  'two-way  COMMUNICATION  DEVICE  WITH  VIBMTION  PICK-UP-TYPE  EAR  >!ICR0PH0NE_ 

A  two-way  communicating  device  wss  newly^  designed  in  order  to  talk  and 
listen  simultaneously  or  VOX  without  obstruction  of  the  ear  canal.    As  shoWn 
In  Fig. 5,  reception  Is  Accomplished  by  Introducing  sound  pressure  from  the 
small  earphone  by  use  of  the  acoustic  tube.    Two  types  of.  two-way  devices 
are  shown  in  Fig. 6*    The  sound  pressure  frm  the  earphone  is  easily  eliml-r 
na^^because  sensibility  of  the  VPE-Mic  to  sound  pressure  is  low  renged* 
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The  two-way  communicating  device  Is^  therefore^  used  for  talking  and  ^ 

Uatenlng  .through  one  ear*    this  device  Is  expeclally  suitable  for  a  h^iid-* 

free  wireless,  communication  system^  -  ^ 

IV)  VOICE  CONTROLLED  TRANSMITTING  SYSTEM  WITH  BAND  PASS  FILTER 

TWo  way  communication  thrdugh  one  ear  can  be  obtained  by  a  VPE-Mlc 
combined  with  a  .sound  preaaui;e  type  earphone.    It  ±3  one  of  advantages  of 
thl^  microphone  that  voices  except  for  the  s^peak^r  himself  are  seldom  picked 
up  b^cauae  thla  microphone  la  fund^entally  bone  conduction  type.  However^ 
It  ds  revealed  that  the  VOX  for  thlis.  communication  :devlce  did  not  work  well 
In  the  following  Instances^  Qp)Howllng  occured  due  to  closs  talk  which  was 
, produced  by  too  high  level  of  the  sound  signal  through  an  acouatlc  tube*. 
(^^The  VOX  did  not  work  ^well  when  nolae  entered  Into  the  mlcrophoi^^  eapeclally 
tinder  ambient' nolae  of  moro^  than  95dB(d)*    (^The  VoX  did  not  work  well  when 
wide  band  nolae  produced  by  mlcrophot^e  ^r  cord  touching  entered  Into  the 
.microphone*    Flg*7  Is  a  spectrum  of  vowels  and  tach  noise  of  microphone* 

.  It  was  found  that  the  VOX  worked  more  steadily  when  the  driving  signal^ 
obtained  through  BPF  was  used*    As  a  frequency  response  of  the  BPF,^j^:ow  cut  ^ 
off  with  101^2  and  high  cut  off  with  500Hz  .were  reasonable*  <Flg. 8)  / 

Fig. 9  afeo^5Sr*a  black  diagram  of  VOX  with  BPF/     ^  J  ' 

t  ^ollowlngs  are  advantages*  0)  Sound  volume  of  the  earphone  was  Increased 
because  ^f' reduction  of  cross  ^^Ik.^  (^The  VOX  worked  well  even  under  llOdB 
(c)  noise  tanks ■ to  excellent  avoidance  of  amblent^nplae* .  ^  The  VOX  worked 
well  thanka  to  .reduction  of  noise  produced  by  mlcr<^holte  or  cord  touching. 

V)  APPLICATION  OF  VIBRATtON  PICK-UP-TYPS  >EAR  MICROPHONE 

Possible 'fields  of .  application  for  the  vibration  plck-up-type  ear  micro- 
phone are  t^t  It  can  be  (a)  used  as  a  howllnglefis  mlcrophone^(b)  used  as  a 
mask  microphone^  (c)  used'  as  a  hands-free  microphone^    (dO  u^^^ba  a  microphone  ' 
far*v^*lce  commyiiTcation  under  high  "ambient  noise  condition*/    ^  ^ 

V-1)    SDHILTANEOUS  TWO-WAY  COMMUNICATION  SVSTEM  ] 
We  dealgned  a  wireless  simultaneous  send-^^nd-rece^e  system  built  In  a  i 

helittet  to  be  used  A^ith  free  hand  for  short  diatance  (with  lOOmW).  id* 
in  Flg.lOa/^the  two-way  system  Is  demonstrated,  by  which  simultaneous^ 

talking  and  listening  afe  obtalnAd  through  one-  ear.    In  high  ambient  noise^  \ 

an  earmuff 'can  be  additionally  uaed.    In  Flg/lOb,  the  two-way  commuhlcatlop 

System  built  in  an  earmuff  for  high  ambient  noise  is  shown* 

A  speaker  is  bbilt  in  one  earmuf?^and  a  VPR-Mlc  in  th«f^other  earmuff. 

^-11)    TWO-WAY  RADIO  WITH  VOX  •       -  .  ^  ^ 

Nobody  can  deny  voice  controlled  transmitting  ^yatem  sthould^  be  used  when 
,therVPB-Hic  is  emiployed  for  conventional  radio  communication. 

It  is  a  must  that  voice  control  never  worka  ^ongly'  by  sound  signal  from 

the^  earphone,  ambient  nolae  and  nolae  produced  by  microphone  tft  Xiovd  touching. 

We,  hendev  designed  the  two**way  radio. with  BPF  installed  VOX  ibentloned  above: 

This  two-way  radio  la  very  usefull  especially  when  both  hands  ^i?^  occupied* 

We  are  now  attemptflng  to  make  one-^side^^ear  ctsoimunicatlon  device.    For  this  ^ 

defvice,    VOX  is  installed  in  a  behind-ear-case  in  order, to  guide  v^oices  of 

another  person  through  an  acoustic  tube  of  the  caae*^Fig*ll) 
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V  V 

V-111)    THREE  TYPEiS  OF  BEHIND-^R  WIRELESS  COMMUNICATION  SYST^S 
,y-lll-l)    BEHIND-EAR  WIRELESS  MICROPHONE  WITH  EAR  MICROtHONE(Flg.  12a,b) 

A, wireless  microphone  was  designed  with  transmitter^ built  In  a  Behlnd- 
ear  case.    Using  this  equipment ^  cpmmuniicatlon  under  ambient  noise  can  be 
obtained  without  closing  an  ear  canal. 

A  wireless  communication  can  be  practical  as,  voice  frOm  ap  ear  microphone 
Is  put  Jiv  a  CB-radlo  set  In  a  motor  car, through^  FM  receiver. 

V-ill^2)    A  COMBINATION  OF  A  BEHIND-EAR  TYPE  WIRELESS  TRANSMITTER  RECEIVER  , 
AND  A  FM  RECEIVER(Flg.l3). 
It  Is  dlfflcult'to  put  conventl6nal  FM  tw6-way  radio'  In  a  case  of  behlijd- 
ear  type  tvearl^g  ald^xiase,  because  of  Its  small  ^oom.    Thi3  fact  let  us  to  ^ 
put  a  newly  designed  Induction  receiver  with  a  transmitter  In  that  case. 

The  voice  sound  of  co-^worker  Is  received  by  a  FM  radio  In  a, pockety  and 
then/  Is  finalist  received  by  an  Induction  receiver  through  a  loop  lintenna. 

It  Is  oh^^  of  benefit  ^at  .simultaneous  talking  , and  IjUtenlng  thrc^iigh  one 
ear  can  be  otfcalned  without  qO)struction  of  an  ear  canal  with  both  hands  free. 

A  local  communication  less  than  30m,  can  be  wel].  parformed  with  thls^ 
device.^  Moreover  this  device  is  very  useful  for  workers  who  need  communica- 
tions for. each  other  especially  under  high  ambient  noise  or  t}oor  condition 
of  weatlier.  "  ^     '  ' ' 

V-lli-3)'     A  COMBINATION  OF  A  BEHIND-^AR  TYPE  WIRELESS  TRANSMITTER-RECEIVER 
y  AND  A  TWO-WAY  RAOIO. (Flg.l4) 

^       A  new  wlreless^ommunlcatlon  system  with  a  -repeater  station  was  deslgjned 

with  combination  of  a  behind  ear  wireless  communication  equipment  ^and  a,  two- 
-way radio.      Bont±  condupted  voice  sounds  are  transmitted  through  a  transmitter 
bulid  in  a^a^  of  behl^|^ear  type  Rearing  aid.  ^The.  voice  signal  is  received 
by  a  FM  receiver"^'  and  tne  signal  is  finally  put  %nto  a  two-way^  r^dio.  The 
signal'  is  transmitted  by  a  two-w^  radio  and  received  by  another  two  way  ■ 
radio.    The  signal  is  transmitted  to  a  Pecelver^  in  a.  case  of  behind-^ear  type 
hearliTg.  ald^  in,  order  to  obraln  sound  pressure  which  s^lm&lates  the  external 
ear  canal.         *  -         "  '  .  *  ■  "  ^  , 

Wlthf  a  VOX,  a  communication  with  hands  free  Isnjell  performed.  In  this 
system,  a  cord  of '  touching  n6;lse  Is  remarkably  ^educed^  which  is  common  In  a 
VPE-Mlc.  .  /    '  .  ' 

Therefore  the-communlcatlon  with  .this  system  could  b^  comfortable^ and  easy. 
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Fig.  3  Sound  articulation  through  several  Hi^H-]?Asa  filters . 
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Fig.  6    TWO  TYPES  OF  TWO  WAY  DEVICES. 
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Fig.  7    SPECTRUM  OF  5  VOWELS  (  a  ) 
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^  MICROPHONE  (  b  ) . 
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''ig.  9    BLOCK  DIAGRAM  OF  VOX  WITH  EPF, 


Pig  I  10  a    HELMET  TYPE  SIMULTANEODS 
TWO-WAV  COMMUNICATION. 


Fig.  1.0  b  .  EARMUFF  TYPE 

SIMULTANEOUS  TWO-WAV 
COMMUNICATION  SYSTEM. 
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Fig.  11    TWO-WAY  RADIO  WITH  VOX. 
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Fig.  13  ^BEHIND- EAR- WIRELESS  TRANSMITTER- RECEIVER  WITH  A  FM  RECEIVER. 
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THE  GEO-STATIONARY  PLA^RM:  IMPLICATIONS 
FOR  THE  PACIFIC 

i 


5bert  T,.FiI^p.  Ph,D. 
.President  . 
ConnnuTiicatlions  21  Corporation 
Redondo  Bwch*  California 


ABSTRACT  '  ' 

number  of  major  themes-  and  issues  must  arise  In  any  discussion  of  the 
use  of  a  geo-'Statlonary  communications  platform  for*  use  in  the  Pacific. 
These  include  technical/design^  economic^  legale  regulatory^  management^  and 
environmental.    The  author  discusses  these  and  others  as  regards^  a  late 
1980^3  use  of  such  a  vehicle.    In  all  instances  user  considerations  are 
deeined  primary.  '         '  '      *  ^ 


OVERVIEW 


New  ideas,  applications^  or  approaches  to  contemporary  requirements  are 
always  questioned  because  they  are  a  departure  from  past  prinuE^ples  or 
practice^.    A  notion  such  as  a  geo*-stationary  platform  is  n&Xexception. 
Ttlis  brief  report,  outlines  ways  in  which  'It  might  be  considered  as  an" 
alternative  or  'complementary  approach  to  current  space-link^  services  in 
the  Pacific  ared(l),  and  is  the  continuation  of  the  author's  involvement  in 
thp  project 'that  originated  w^th  a  pre-'proposal  study  of  user.n^eds  and 
TOquirements*  assistance  with  proposal  development  and  review*  and  consulta7 
— cion  on  project  activities.  '  ^ 

\      The  report  attempts  to  identify  and  suggest  areas ''where  a  geo-stflt lonary 
platform  tnay  have  very  attractive  and  saleable  feat^es  for  use  throughout 
the  Pacific,  and  other^  which  might  require  further  definition;  as  yftfXJas 
to  outline  possible  strategies  and  tactics  that  might  be  employed  to  further 
the  acceptance  of  a  geo-stationary  platform. 

-4 

,   A  principal  (Jbjectlve  of  this  document  was  for  it  to  serve  as  arv  » 
\  introduction  and  a  catalyst  for  a  face-to-face  discussion  with  principal 

users  of  such  a  capability.    Consequently*  certain  items  require  greater 

elaboration  and  detail  and  some  observations  are-"tim^>pecif ic*'  and  are  • 
^   linked  to  the  recently  "sampled"  events.     Policies,  ancT  practices  change  and 

the  suggestions  made  here  will  obviously  require  reassessment  in  light  of  ^ 

any  new  developments. 

•  ^'  * 


\ 


/ 


IE  "CHOICE"  FEATURES 


What  characteristics  of  the  geo-statlonary  platform  are  m^t  attractive 
and  saleable?    il^nuiDber  of  features  have  been  advanced  Including  economy  of 
scale^  cetitrallz^  operations,  connectivity,'  reductlon*of  congestion  of'the' 
geo-^statlonary  arc,  frequency  reuse  via  multlbeaips,  and  the  potential  for 
small  and  less  e^^penslve  ground  terminals.    In  discussions  during  the  past 
few  weelcs  certain  briefs  seem  to  be  more  readily  accepted  than  others*  The 
majority  of  the  discussions  have  centered  on  communlcatloBS  payloads  and 
consequently,  the  unstated  (an  occasionally  stat^d^  ^sumptions  that  the 
platform  has  to  be  better  than  current  or  planned  communication  satellites* 


Bullt-Out  Obsolesence/Aiaortlzatlon  Over  Many  Years* 

The  current  projected  life  of  most  communication  satellites  Is  seven 
years*    The  design  ^tudy  is  committed  tO^evolvlng  a  platfojrm  that  wil^  have 
a  life  o£  at  least  sixteen  ^ears . 

INTELSAT,  for  Instance,  estimates  that  each  of  the  IKTELSAT  V  satellites 
will  cost  72.5  million  dollars  to  put  In  orbit,  with  a  design  life  of  seven 
yearsU)*    Both  C  and  KU  frequency  bands  will  be  available  and  frequency 
reuse  Is  planned*    To  replace  the  satellite  at  the  end  of  seven  years,  will 
require  much  more  than  $72  million  dollars;  estimating  Inflation,  Increased 
labor  costs,  etc*    A  fact  that  the  Initial  Investor^  Ip  a  space  platforfe 
need"^not .  confront .  '  * 


:a  must  be  developed  to  Identify  how  long  the  platform  cati  operate 
without  any  replacement  of  components*  *  This  Information  would  be  vital  to 
anyone  promoting  or  ^examining  the  use  of  a  platform^  as  contrasted  to  a  con- 
temporary satellite.    The  next  Increment  of  coding  would  relate  to  replace- 
ment costs/for  new  components.  Including  transport*   *Tal^lng  advantage  of  new, 
*  more  reliable  (lower  cost)  components,  which  would  extend  and  Increase  the 
life  of  the'  platform,  should  be  factored  Into  any  eqi^tlon*    to  refurbish 
and  modernize  the  platform  and  amortize  the  Initial  capital  Investmeijt  over 
additional  years  Is  Indeed  an  attractive  feature.    One  of  the  primary  drivers* 
In  the  definition  of  platform  concepts  Is  the  potential  economic  savings  of 
a  geo-* synchronous  platform  program,  as  compared  to  ^  customized  expandable 
Satellite  program* 


Beat  the  Demand  Curve* 


Most  curv^^for  current  satellite  use  demonstrate  great  capaclt}?  at  *  ^ 
launch,  and  limited  use  In  the  early  years.    As  .the  satellite  traffic  capacity 
begins  to  increase  the  years  of  the  satellite's  life  decreases* 

The  platform,  on  the  other  hand,  can  T)e  deslgped  with  Initial  capacity 
to  handle  a  lowec  level  of  traffic,  with  baclc-^up  communications  capacity* 
The  additional  transformers  can  be  brought  .on-line  as  the  traffic  d^and  , 
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increases*  and  consequently  the  platfortE^  is  designed  at  the  outset  to  handle 
planned  growth/ 


Meet  Multi-User  Requirements. 

The  platformVs  ability  to  adapt  to  the  needs  of  the  moment  will  give  it^ 
a  unique  "^advantage.    It  will  be  possible  to  program  or  automatically  direct 
more  or  less  energy  to  a  given  area  depending  on  traffic  and  atmospheric 
absorption,  and  S*  C*  KU>  a\id  Ka  frequency  band  capacity  can  all  be  provided, 


Reduction  of  Earth  Station  Size  and  Cost. 


The*  ability  to  increase  satellite  antennae  size  and, power  on  l^he  spafce 
platform  Should  lead  to  ^  reduction  in  the  power  and  antefinae  ^ize  required  , 
in  the  ground  terminals-    This  in  turn  could  lead  to  reduced  operations  and 
maintenance.    For  a^n  individual  teer*  a  large  part  of  the  outlay  to  pantici-  ^ 
pate  in  communications  systems  is  the  terminal  cost  and  maintenance.  Corjse- 
quently,  less  expensive  terminals  which  can  handle  voice*  d^ta,  and  video 
might  enhance  the  attractiveness  of  utilising  the  platform  for  a  grei^er  num- 
ber of  users,  increase  revenue*  and  help  amortize  the  initial  investmeqt  ,c6st 
more  rapidly, 


Amortizing  the  Arc , 


The  continued  demonstration  of  economic  advantages  of  using  geosyn- 
chronous operations  and  the  projected  increases  ^n  demands  for  Igng-range  " 
communications,  a^^e  expected  to  produce^t:ontinued  growth  in  both  the  numbers 
and  capabilities  of  geo-synchronous  s^j^ems.  ' 

The  geo-stationary  platform  continues  fo  provide  tbe^tejitiai  for'  . 
reducing  crowdiitg  in  the  ^pectrutn-sorbit  area-  ^  Its    gre*ater  capaoRy  for 
carrying  transponders  at  numerous  frequency  ranges  will  still  have  to  observe 
the  ^pacing  requirements  for  all  bands  but  should  diminish  the  requirement 
for  greyer  numbers  of  communitaticms  vehicles  to  be  spaced.     It  is  antici-** 
pated  tlfa^t  a  significant  reduction  in.  the  on^orbit  inventory  of  space  ele- 
ments cHjl- b*e  achiev&d'witH  the  platform  a^piroach.  ' 
^  '       '       /  -  .  -        ^  , 

The  currenXwARC  in'Gepeva  could  provide^'additlonal  rationale  to^^pace 
^plabforms,  if  indeed  there  is  a  Tequiremept  imposed  world-wide  for  the 
reservation  of  specTfic  frequency  bands  within  regions*  for  inilividuai 
nations.    Such  arv  action,  *or  related  reservation  of  orbit^arc  options  would 
highlight  the  potential  value  of  geo-stationary  cQmcmunication  platforms*  * 


thin  arid  Withoiit 


The  central 
platform  could  c 


Lputer  systems  and  distribut^4  processors  in  t^he  space 
ol  mechanical  devices^  the  handling*,  storage  and 
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processing  of  a  variety  of  comunicatlonsji  CDrnmand^  and  telemetry  signals. 
Processing  Instead  of  relaying  would  be  Its  role.    Intra-connectlvlty  within  ^ 
Xhe  platform*  to  handle  a  raiige  of  frequency  requirements*  would  enable  the 
eli&ilnatlon  of  current  ground  to  satellite  to  groun^  Intetcormectlons* 
speed-up.  transmission  and  minimize '  the  po^tentlal  for  Interference. 
.      ^      .  ^  .         »  _  i 

If  a  numbei^O^  platforms  yere  put  Into  opera'^tlon  to  provide  coverage  for 
the  entire  earth*  the  limitation  of  current  satellites  to  provide  transmission 
only  between  points  with  a  single  satellite  coverage  area  would  be  overcome ^ 
Inter-platfopn  links'  could  provide  OT^erage  for  different  zones  and  speed  up 
transmission.    Improved  service  quality  and  economy  would  be  experienced. 

A  1973  Rockwell  report  outlined  how  four  platforms  could  provide 
coverage  for  the  earth(3)  :    A  *recent  lNTELS4T>e0Trtr«sct  is  directed  toward 
evolving  ^  TWT  that  would  provide  the  technical  capability  for  inter-'satel- 
lite  links.    This  TOT  activity  has  relevance  for  the  platform  endeavor. 


Retrieval  of  Eyperiment^l/Test  Components. 

Y 

Once  the  servicer  units  are  operational ^and  can  replace  and  retrieve 
component^  from  the  platform'  this  will  enhance  operational  longevity  and 
servicing,-of  the  platform*  and  tflso  enable -communications  and  other  exp^ri* 
mental  units  to  be  retrieved/  Heretofore*  once  a  communications  component 
failed  or  test  equipment  stopped  functioning  it  ^a^  impossible  to  examine 
the ^components.    The  platform  with  its  servicer  approach  now  provides  the 
potential  for  the  analysis  of  equipment  functioning  and  failures  to  t^ke 
pla*ce  on  earth.  ,         %         . . 


SECOND  OltDER  ARGUMENTS  ,        •  .  ^"^ 

There  aiie  another  group  of  saleable  features  or  conditions  that  are 
related  to  the  preceding  but  stand  alone  as  suitable  for  advancement  with 
particular  audiences  or  as  intriguing  p<lBsibilities  to  explore. 

Hultiplicity  jof  Service  Approaches 

%    »        -The  hisfory^of  comnunicatio^S-techadlogy  hasuiemonstrated  t^at 
*    users  are. served  in  many  different  ways* by  variations  of  related 

'technology.    The  geo-stationary  platform  isno  exception.    In  the  ^ 
^     1980*s' there  may  be  integrated  comlnanlcatlons  servic^  via  space  ' 
vehicles  that  eomb^ne  multi^^purpose  geo-statidnarry  platforms  and 
customized  communic  a  toon's  satellites. 

'      \  .        A  Y      _  -  . 

„  Personal  Copiftunicatioi?s  '  '  V  * 

Pe^r^onal  communications Vrist  radio-telephones  linked  by"  geo- 
statioairy  platforms  would  serve  many  personal  needs.  -Jhe 
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potential  low-cost  and  the  opportunity  for  many  users  in  such  a  system 
Is^  intriguing  and  a  compelling  reason^^foK  some  to  advance  the  entire 
platform  concept.    Although  the  "design  team  recognizes  the  many^rol^- 
lems  with  this  apprd^ch  it  should. not  t}^e  discounted  as  a  possible 
mission,  even  if  primarily  for  international,  as  contrast^  to 
comestic  .use.  ...^^^^^^^^^  ^ 

The  growth  of  the  transistor  radio,  the  hand-held  ^calculator  will 
serve  as  precedents^ £pr  wide-scale,  individual  use  of  personal  wrists 
'radio  telephones.  .     '  ,  -r^ 


Ideal  for  Developingr  Nations 

In  instances  where  a  country^  such  as^  China,  has  no  sizeable 
capital  investment  in  terrestrial  telecommunications  and* would  lik^  to 
quickly  establish  video,  voice,  and  data  communications,  a.  geo-st^tlonary 
platform  might  be  very  attractive.    Low  cost  e^rth  terminals  coul4  be 
combined  with  a  platform  .providing  multiple  frequencies  for  ^  full 
service  capability. 


i 

jsions  Tn£ 


Selection  of  Missions  THat  Have  High  Telecommunications/ 
Transportatigrn  Payoffs  *  - 

The  social  and  politic&l  climate  in  which  the  platform  mudt 
"sold"  yill  be  orie  of  energy  conseifvation,  high  ^ergy  co&ts,  and -con- 
version to  alternate  energy  sources.    Selections  which  can. readily  be 
recognized  as  saving  paper,  rediTclng  energy  consum|>tlon,  while  simulta* 
neously  reducing  pollution  created  by  short  and  long-distance  hauling 
of  mail,  will  malce  platform^use  very  attractive.    Th«  sizeable  growth 
of  teleconferencing  provided  by  the  18/30  GHz  studies  is  very  encouraging 
for  ge6"Statlonary  platform  considerations.    The  sizeable  wide-b"and_ 
requirements  are  Ideal  for  the  multi-transponder  platform  and  allows  any 
brief  for  the  platfOpn  to  underscore  the  savings  In  energy  (fuel  savings 
In  air  and  ground  transportation),  saving  of  people's  time  and  reducing 
'pollution.  ■  ^  ^ 

SUMMARY  , 

A  nnmber  of  issues  need  to  be  addressed  and  these  include: 

Technical /Design        *  ■  .  .  -  , 

Attention  has  to  bfe 'given  to  all  the  technjcai  issues  ranging  from  an 
UlSianned  vehicle  to  massive  vehicle,  whitih  would  combine  such  applica- 
tions'as  ^ner^y  generation  and  permanent  stations  for  scientific  and 
possibly  manufacturing  QperatiohSt(4) 


-  Garth  terminals  In  any  proposed  sp^ce  platform  network  will  require 
Improvement  on  transmission,  lover  noise  rejc:elvers  and  imprt)ved 
efficiency,  (^rtlcularly  at  K-Band*        -       ^  ' 

-  Large  aperature  multlple-^beam  antennas  .Operating  at  UHF  and.  at  X  ^nd 
K-band  frequencies  need  to  be  developed* 

■^'Phasing  In  and*  Integration  of  the  platform  with  plans  and  technical 
^  advances  through  1990  In  communication  satellites  Is  mandatory.  ^ 

^  Antennae  size  and  pointing,  flexibility  and  capacity  o*f  beams, 
connectivity,  size  of  footprints,  and  Integration  of  current  and  < 
planned  earth  stations  are  critical  Issues  and"  will  require  creative 

'  solutions*.  (5)  ^  '  ^  . 

-  iKe  platform  must  provide  acceptable  transmission  performance,  optimum 
utlll^atlofE  In  the  network,  reliability  *equal  to  terrestrial  systems, 
and  high  capacity  near  end  of  life*  ^ 

-,No  carrier  will  accept  planned  ^outage;  and  cross-^swltchlng  may  pose 
problems,  among  carrlars:    *  ^  •    -  ' 


Economic 

*  Cost-benefit  mddels  must  Include'  the  possibility  of  International  cost- 
sharing  and  lOTELSAT  might  own  and  operate  the,  platform  and-leas^  other 

►  components. 

*  Video  growth  market,  as  Well  as  electronic  mall,  secure  volx:e  service. 
Increase  demand  for  other  broad-band  ar^as  Indicates  that  the^mark^t  . 
will  grow  arid  the  market  should  be  ready  for  a  platform  by  1990*  ^ 

'  Economic  scenarios  |iust  lncdrpot;^te  amortization  of^present  Investments 
and^  ground  equl'^ent  In  order  to  l)e  attractive  to  pre^sent  operatQrs*  (5) 

■  Cost  of  service  when  contrasted  to  total  capability  will  be  an  important 
,  relationship  In  selling  the  coqcep^t  to  Investors,  users,  and  the  F.CfC. 

^  The  p^tfofm,  ievem  ln.it|e  19^0's,  will  be' la  direct  competition  with  ' 
terrestrial  and  aquatic  fieans  of  coomunlcatlon^f 


XT 


Legal/poll t leal/Regulatory        *  •  \  * 

   ^    S   r  , 

'  A  number  of  FCC  Doclcets  are  relevant  to  any  sp^ce  platform  design 
Including  those  on  coimnunl^a'tlon  changes,  practices,  classifications, 

"^^tes  BSi^  regulations  of  COMSAT,  resale  and  shared  use  rulings.  These 
nee^^to^e  Investigated,  In^depth,  during  the  design  activity.* 


Regulatory  climate  currently  encourages  a  competitive  market  ^p^ace 
whenever  poss^lble.    Any  policies  and  rules  that  tend  to  restrict 
competition  and  deXjty  te ethnological  change  may  be  Eliminated. A 
mixed  operational  mode  (monopoly  apd  competitive)  may  make  sense. 


Managemen  t / Go ve  rnance  ' 

-  Issues  of  how  platforms^should  be  developed  and  Implemented  1$.  on  a 
national^  reglonal*  or  Intetnatl'onal    basis 'must  all  be  considered  as 
well  as^  what  Int^restvU^*  Industry^  other  nations^  and  regional 
bodies  tiav^  In  such  platforms.    A  multi-national  project  at  the  outset 
might  provide  sizeable  savings  but-compound  th^  Institutional  problems. (6) 

-  The  management  structure  of  the  undersea  c\&le  l,s  not  the^est  toodel 
.  for*  the  ^ace  platform*    Too  cu!Eibersome  and  complex, 


General   ,  *  '  . 

.    ;    )  -  ^ 

-  How  the  platform  will  flt^  enhance^  and  Improve  upon  current  coAmunlc^^ 

tlons  costs  must  btf^eflned*    Maritime  interests  need  jto  be considered^*  ^ 

-  Current  NASA  budget  cuts  a^'d  t;he  v^qui^r^i^^^t  to  fund  i  platform  from 
phase-out  of  shuttle  spending  will  have  considerable  bearing  on  the 
construction  and  operation* of  a  platform*  • 

■      4  ■  '        -   ■  » 

-  A  clear  defl|Rtlon  of  how  the  platform  will  aid  jthe  parking  and 
frequency  arc  problem  Is  a  recurring  theme,       j         ^  - 

-  Potential  users  must;  identify  and  be  prepared  to  support  the  services 
provided  yla  the  platform.  (7)   ^     .  *  ^ 


/  I. 
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Abstract  >  *  A 


The  application  of  nei^  _coonEiunications  techtiology  will^eprescmt  thg^ea^is 
of  very  significantly  benefitting  Pacific  Regions'  in  the  J980^^5l'^his 
paper  explores^  a  range  of  the  opportunities*  which  could  be  avaijabl^. 
It  considers  the  moves  to  ''information^  societies"  anji  outlines  an 
important  opportunity  which  telecommunications/compHters/inforpiation 
handling  could  provide  for  assisting  the  development jof  regions.    The  ^ 
paper  then  reviews  some  of  me  special  considerations  needed  to^  ensure 
that  the  results  achieved  gop  beyond  planning  to. the  realisation  of 
significant  practical  benefits.  ' 
■   '     ^  ,  ^.  '        .   *  , 

,  ^  ■   :  .  ^          *        -  ■ 


1.    .       INTJIODUCTION  -iJ^D  THE  JDENTlhcATION  QF  REAL  OgPORTUNlTIES  ^ 

'We  live  in  a  world,  wh^^he  impossible  has  come  to  5eem  the  expected. 
So'  great  has  Been  our  progress  in  so  many  technological  directions'  that 
We  "^ave  been  left  feeling  that  yesterday's  science  fiction  is  today's  normal 
practice  (ox  tomorrow's  at  the  very  latest)/    If  has  almost  become  hard  to 
think  about  what  might  happen. in  the  future  because  it  all  seems  to  be* 
happ^riing  now.  ^    '  \<  .  ■  /  " 

This  inqpression  is  perhaps  strongest  in  th^'  com5iuniqpiions  world.  There, 
through  technical  readinSf  the  media  and  other  professional  excfianges  we 
have  be'corae  almost  like  the  ch^ld*  i'n'the  toyshop.    We^seei!|^  to.^be  surrounded 
by  so  many  appealing,  wonderful ^things  in  the*communications  enviropment  that 
it  is  hard  to  choose  between  thJm*.   We  run  the  risk  of  becomrrig  attached  to 
something  we  cannot  fully"  apply^  enjoy  or  jJerhaps  eveii  afford.  , 

Jtn' thi^fVontext  ifr  seems  important  to-consider:  ^  e 

(a)        What  is  Happening  in  communications  now  and  "^in  the  near  future^ 
that  seems^  partidularly  relevant?  , 

/(b)        Vfhat  is  happening  in  our  society  that  could  a*ffect  iilfc  .usefulness  ♦ 
and  acceptability  of  such  idevelopmentsl 

(c)  •  Vfhat  .special  opportuniti^  exist  that  should  be  pursued?  .     "  •  ■ 

(d)  How -can  it  all  be  made  to  happen^  ^    '  ^ 


There  is  a  danger  in  all  of 'this  of  generalisations^  because  each  person 
has*his  pr  her  own  special  anterests  and  needs-    In  addition  we  are  in 
a  period  when  almost  anything-  is  possible  technologically;    so  it  is* 
not  easy  to  be  definite  about  wha^will  and  will  not  be  successful. 

Nevertheless,  recent  experience  indicates  that  there  are  steps' Which  ^  V 
can^e  , taken  to  gain  early  from  these  dramatic  developments, 

2,  TECHNOLOGICAL  OPPORTUNITIES  FOR  TODAY 

;  ; — ] —  , 

One  of  the  most  significant  developments  for  tfie  Pacific  is  the  satellite. 
By  me/ns  of  this  remarkable  invention  (which  has  now  operated  so  long  and 
so  stably  that  We  take  it  for  granted)  we  are  able  to  have  instant  access 
to' visual  images  and  data  frt^n  enormously  widespread  parts  of  the  world* 
Through  INTELSAf  and  the  surveillance  satellites  like  LANDSAT  we  are 
a&le  either  to  communicate  between  nationals  or  gather  vital  information 
on  weather  and, other  world  conditions:  ^  , 

<s 

In  addition,  countries  like  Canada  and  Indonesia  have  established  their 
own  satellites  -  and  Australia  has  just  decide<}  that  ^his  is  a  step  they 
should  take  also.    So  opportunities  are  emerging'  for  countries  to  "contem- 
plate developments  for  themselves  and  perhaps  their  neighbours  of^a 
dramatically  new  k^j^^  \ 

When  considered  in  conjunct  ion* with  efficient,  modern  communication  links, 
combined  with  the'^increased  advent  of  very  cost  effective    mini -computers  - 
and  micro-processors  the  possibilities  of  satellite^  seem  limitless. 
How  -far  one  can  go  obviously ^depends  on  the  investment  made,   , However \^the 
scope  was  indicated  in  a  recent' reference  to  a  proposed"  geostationar^^ 
platform  comprising  a  multi-purpose  Satellite  in  geosynchronous  or'bit 
wfiich  could  pfovide  io  thet  ContiT^_ent  of  United  States:'        .  , 

Broadcast  education  over  five  simultit^eous  video  channels  for 
16  hoUrs  ^day.^  ^  "  ^  * 

Personal  voice  commund  cat  ions  to  4Sj^0(i  simult^nepus  users' 
equipped  with  hand-Held  communicators,  '        *  • 

National  information  services,  giving  instant' accessAo  Government, 
University  and^commercial  data  b^ks*  r 

\Tele- conferencing  CmVup  to  ISO  simultaneous  two-wav^  video-channels. 

'  Electronic  mail  transmission  at  the  rate  of  40  million  pa^es  pet 
i*'   AaYt  with^  overnight  .delivery  from^  800 -sorting  ceq^tres. 

That  might  be  on  much  too  grand  ^  scale  for  most  of  us  to  iontempilate*  But 
even  in  a  more  modest  ^^ay.  oi>e  can  foresee  thi&  possible  opportunities  which  ' 
can  flow  for  public-service  requirements  and  private  needs*    These  will^  < 
include -particularly  policy  an'd  disaster  reli,ef  communications,  .and  medical 
services    -    especially  ivi  difficult  terrain  or  remote  areas  such  as  we  have 
in  Australia,  and  afeound  ir^the  Pacific  area,  * 

.  \^    ^  * 


Anothelt  significant  advance  that  has  been  made  is  in  the  area  of  c'om-  . 
pressing  and'^treating  information  in  small  and  low-cost  facilities. 
As  has  been  pointed  out  the  impact "of  video  discs  and  video  tape  cassette 
recordings  ha^  yet'to  be  felt.    But  they  could-well  revolutionize  the 
whole  area  of  libraries  and  informatijonfstorage  by  making  it  possible      .  ^ 
trf  organise  and  .Access,  material  which  m^ht  originally  have  been  developed 
in  a  variety  of  <!iffeTent  formats.  ,  V 

People  wi^ll  be  able  to  catch  informatioii  and  digest  it  in  th^r  own  home, 
visually  and  aurally,  greatly  influencing  their  approaches"  to  entertainment, 
education  and  communications  at  large.    The  ability  to  have  animination, 
colour  and  other  stimuli  to  reinforce  the  message  is  likely  to  have  profound 
e^e^:ts  on  the  success  of  the  "pfepple  -development''  systems.  ' 


,  As  veil  as  these  advances,  low-cost  ^compa^  computer  facilities  are  already 
replacing  much  of  the  more  conveMional  applKpach  to  accessing  information  - 
^making  it'easier  for  p^ple  to*  Ideate  it^s,\feview  material  at  a  distance 
and/or  selectively,'  and  even  make  change^6  to  tnat  information  if  it  seems 
appropriate.    When  coupled  with  effective  new  transmission  systems  this 
development  is  likely  to  revolutionise  the  treatijent  of  a  spectrum  of  work 
and  domestic  activities, 

There  is  an  increased  move  towards  the  transmission  of  data  in  digital  .  ^ 
form  instead  of  andogua  form.    Thi's  will  enable  information  to  be  trans- 
ferred much  more  readily  between^erminals,  computers,*  facsimile  machines, 
^c.    Moreover.,  new  materials  like  optical  fibres-  represent  opportunities 
for  flower  cost  ihfoiyiation  handling  that  today's  planner  just  has  to  take 
into  account .      '  '    .       "  . 

There  Is _  then  a  whole  ranse  of  technological  de^/^lppment$  vhich  are  already 
available  in  some  form* ana  which  our  stadias  have  indicated  will  be  in      '  -  , 
widespread  u^  within  .the  next  10.  yea^^t  soon  thereafter.    Our  survey  of  - 
intern'aticmal  development^  in  t)a^£|jffd«indicated  that  a  comprehensive  list 
of  t^ese  would  certainly  includ^^Hy^prominent  areas  not  already  mentioned 
i  as.  intelligent  terminals,  data-'^^^ftng  systems  .afid  networks,-  audio  input 
^nd  output  systems  jfwith  computerj^fce  to  xe'^ognise  and  under^stand  the   •  , 
spoken  i?oa:d3,  computer,  augnie fit ed   meSSBige  systems,  wide-scale  electronic 
monitoring7"lSobile  services,  and  spmiti\-  developments  in  pictur^  transmission 
Like  facsimile 

All  of  these  ai^e  at  such  a  .stage  of^  acceptanc"^  that,  they  will  (Jefinitely 
form  a  part  of  the  conimunAcations  system  of  Countries  througljput  the  Pacific, 

^  ^      \  /       .      ■  ■   V  ■ 

5^  SOCIAjj  INFLUENCy  ON  PACIFIC  C(>MJNICATIONS  .   .  ^ 

,  Kistory^has  shown  that*,the  strgng  controlling  factors  on  introduction  of 
.  technology,  are  the^^tze  of  the  investments  on  the  one  hand  and  the  preparedne; 
o^  societj^  to  acceRt^hem,    And  fexperience^further  slaows  that  social  accept- 
ance of  some  new  approach  or  behaviour  is  very  sIow.XaH  of  which  me*ans  that 
it  is *impot^tant  to  .gain  an  understanding  of  the  sbcieu^l  attitudes  as  part 
of  "the  {^lann^ng  process.  . 

;  ,  ,  / 

"  .      f  *  ,  31-28 


It  is  not  that  long  ago  that  people  were  promoting  the  concept  of  the 
''office  in  the  home'**.  With  the  aid  qf  (Computers  , and  conmiunications 
technology  it^was  proposed  ^at  people  could  have  work  centres  established 
at  home  iwhereby^  they  could  save  the  time,  stress  *  cost  and  energy  implications 
of  traveTling  to  work:.  Instead  front  tljeir  home  console  they  could  call  up 
the  data  banks,  etc.  as  welh  as  ^heir  colleagues  and  complete  their  normal 
day's  activities .  -  \         "     ^  *  / 

It  was  fofcmd,  howejtfijv  t         pe6}3le^do  iTot  operate  that  way.    They  need  to 
'be  with  otmsTS'miMicl^^si^e  family.    Studies  confirmed  that  the  more 
appropriate  direction  woulo^a^  the  establishment  o^work  centres,  closer 
to  home  than  the  office  to  wh«h  people  might  m<^\A€'XB^  again  it  w^s 
found  that  this  would  need  t a  be  regarded  as  mate  or  a  long  term  solution 
,  since  people  are^simply  not  conditioned  to  opeiti^ting  i^i  that  mode.         *  / 

•  . 

It  has  become  increasingly  apparertt  in  commumications  planning  that  one 
must  take  greater  account  of  those  who  will  use  the  system  instead  of 
relying  on  the  ideas  ^£  the  planner  or  operator.         -  In  this  connection 
we  have  found  in  Australia  jrecqgnition  of  the  need  to  identify  the 
communications  behaviour  and  attitudes  Qf  ethiii<!  groups.    Work  we 'have  V. 
^recently  completed  has  identified  some  very  interesting  needs  and  actions  - 
'of  people^who  come  from  different  culwral  and  language  bjpkgrounds.  " 


fwdan 


It  seems  likely  that  studies  of  this  nature  will  form  fwldamental  conponents 
of  coiriinunications  planning  within  and.between  countries  in  the*  Pacific. 
It  also  seems  probable  that  sqme  pf  the  findings  (e.g.  in  relation  to  those 
who  are  most  disadvantaged,  their  altitudes  to,  governmental  .agencies  and 
administration*  th^usage  of  media  and  literature*  etc*)  will  find  close 
parallels    in  other  regions.      ;        '  V  '  ^ 

•       I-   '  '  ' 

In  summary  then  the  acceptance fof  new  technologies  will  depend  upon  an  ^ 
'understanding  of^the  requirements       the  cultur^es  involvfedfand  the 
conununications  networks  which^^re- already  in  existence*    I  believe  we  will  ^ 
increasingly  Emphasise  communications  improvement  rather  than  communications  ^ 
development.    And  if  we  can  get  a  clear  understanding  of  current  practice 
andiPfeeds  we  can  be  we\l  on  the.  way  towards  that  improvement. 

i 

4,  XHE  SPECUL  OPPORTUNITY  PROVIDED  BX  I^TrEGRATED  TECHNOLOGY.  ] 

In  many  cifl^untries  apd  organisations  a  major  impediment  to  development  is 
-the  lack  of  trained  people  to  meet  the  particular  needs.    This  is  a  difficult 
situation  to  overcome  quickly  since  the  training  of  nev?  ^kills  can  take  a 
generation  or  more*  even  with  modified  curricula  which. focus  training  on 
the  develcAient  of  specia^lists  rather  than  generalists  in  the  interim.' 

7he  possibility  now  exists*  hov^ever,    for    this,  situation 
Jo  be  radically  changfed  thrcjugh^the  combinea  capabilities  of  modem 
telecommuiliQations  -and  new  developments  in  ^nfqnUfetion  handling  plUs  computer 
modelling*    The  approach  is  to  provide  to  people  with  limited  training  ^ 
the  ability  to  tnterrogate^^ta  banks*  decisions  models  and/or  skilled 
persons  using  intelligent  terminals  and  the  appropriate -telecommunications 
links  '(including  satellite  access  for  remote  areas).         with  the  MEDICHECK 
£ype  of  system*  where  one  can  carry  on  a-"conversation"  with  a  programmed  ^  / 
terminal*  it  Xs  possible' fpr  a  person  to  reach  much >clearer  decisions  about 


a*complex  situation  than' would. be  possible  wi^out  their  extensive' further 
training.    In  the  case  of  MEDICMEGK  pf  course  It  is  to  do  with  one's  own 
health,    But'this  concept  could  be- translated  into  advice  on 'fiow  to 
operate  or  maintain  complex /equipmeift  (the  absence  of  which  aUvice  can 
preclude     such  valij^e  aids),  how  to  decide  oT/malceAuy/sto«  aspects, 
bow  to  optimise  the  running  or  scheduling  of  mafcpower  and  equipment  "and  so 
on,       ■    •   ^  .  •  .       ^  ^      *         .  ' 

The  technology  exists'^to  do  this  now.    The  a^nalytical  approaches  also; 
exisj  to  meet  many  of  th^*  needs*    Most  importantly /the  concept  ii  gne 
which  could  enable  regions  t(f  ^eatSy  accelerate  their  social  *and 
general  development , by  leap-frogging  their  training  problems  with  ^he 
leverage  of  technblogy.       ^  ^  ^  . 

S-  STEPS  TO  EFFECTIVE  IMPLEMEHTATJON 

In  general,  we  are  being  iivvolved"  in  a  worl^  with  mew  technologies  avaih 
for  application^  a  move^owards  the  new  information  order,  and  with^sc^ 
for  new  and  faT-reachl^  coimnunic^ions  services.    So  how  do  we  ^chi^Jfe 
what,  with  a  minj^mum  of  difficulty? 

Th^  Ice^  ingredient  in...^hi^"^p  can  He  to  establish  the  most  ^f^ective 

organisation,    Th^-s^aji  require  the^ separation  of  the  owners/operators/- 
users  xather  than  trying  to  iijclude  all  within  the  oije  ^roup,    Misr  important 
ly  it  can  involve  the  establishment  of *an  organisation  structure  wh^ch       ,  , 
permits  communication  and  participation  witl\  tKose  involved  at  all  levels. 

Next,  the  Ic^y  step  is  obiviously  to  establish  just  wh^at  ar^  the  needs  and 
attitudes  of  those  involved  in  the 'i>lCo«^es$  junder  review*  Jt  is  constantly 
surprising  how  different  a  situatiion  can  seem  if  one  talks  with  thosfe 
directly  involved.    Not  only  can  this  lead>  to  much\greater  acceptaivce  and  \ 
use  o^  the  communications  or  related  area,  but  it  ian  often  result  i^n.^^ 
simpler  system  satisfying  everyone's  requirements/  '  ' 

In  parallel  with  these  activities  an  important  step  is  clearly  to  Iceep^n 
touch  with  technology  and  to  relate  it  to  rhe  Tuture  of  the  region  undgr^  - 
review.    In  recent  times  "futurology"  has  been  well  publicised  and  sojpetimes* 
quite  justly  criticised.    Nevertheless,  there  are  approaches  for  looking 
at  .scenarios  of  the  future  and  current  states  of  technological  deverlopraent 
to  enable  ^  much  more  certain ^determinatjL^n  to  be  inade  as  to  technolog4fes 
and  ac;;tivities  likely  to  be.  of  real  value  ^d  relevance'  to       the  area_^ 
section  of  people.    It  woul(Know  seem  a  pre-requis^te  f or  this^to  be     *  ^ 
incorporated  in  any  telecommunications  planning*  a^,  the  tog^levels,  ■ 


^uis^te  tor  thi; 
f  a^,  the  tOD-^lei 

il  nature  ^t  se« 


Ifi  parallel  with  developments  of  a  techoologicil  nature  ft  seems  impoi^tant  ' 
to  keep  in  touch  with  those  arfeas  of  management  where  the  application  o1 
data  bfeses  and  |comp>iter  modelling  could  be  used  in  conjuncti'&n  with  Ih^  ^* 
telecommunications  systems,  to  provide  integrated  means  of  meeting  coimnunity 
requirements.  .  -     "j/  ' 

In  Combination  these  ingredients  of  good  organisation,  Vsound  information,- " 
relevant  participation  at' ail  levels  and  careful  and  analytical  thinking  , 
can  enable  the  Pacific  to  capitalise  on  telecommunications  developmentS,iof 
potentially  very  great  signifis:ance .    Moreover  by  applying  some  of  the  % 


concepts  discussed  it  seems  likely  that^c;punti;ies  within  the  facific^- 
zone  could  substantially  advance  tlieir  positions  -  using  informatipiu>^ 
and  technology  as  leverage  instead  of  the  harder  to, obtain  tan* sometimes 


socially  less* desirable)  laxge-sc^le  capital  investments 


:  / 
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NTIA'S  Rott  IN  INTERNATIONAL^ TELECOMMUNICATIONS  '  " 

<[  ' 

y   ^        Vetonlca  M*  Ahern 
^National  Telecommunl'catlons  and  Information  Administration 

^  Washington^  D«C« 


NTIA^  s  Immediate  goals  In  Int^^^atlonal  telecommunications 
policy  are  threefold*     The  first  1^  to  develop^  propo^se,*  and 
apply  consist en t  U*S*  telecommunlcat lions  policies  and 
positions  that  promote  fair  pompBtAlon  and  greater  reliance 
on  marketplace  forces*     The  second  is  to  examine  the  merits 
c^f  and  make  rec'bmmendatlons  for  change  In  the  existing  U*S^ 
Inteimatloi^al  teleco^mmunlcatlons  Industry  In  ord«r  to  Increase, 
the  av&llabl llty  ^of  both  basic  and  enhanced  services*  The 
third  Is  to  assess  the  opportunities  for  Introduction  of  new 
technologies  and  services  Into  Int^ernat lonal  telecommunications . 

To  accomplish  these  gaals,   the  IhlVM  Offlca,  of  Inter- 
national Affairs  has  established  six.  major  project  areas: 


1*       Fac^-lltles  Planning  Process 
*  » 
2*     ■  Response  to  Reiwrlte 

Fee  Proceedings/  ^  •     *  . 

4/  Oversight/Inatructlons 

5*  ^  ^ew  Technologle's/Servlces^^^s^^  *  \^ 

^       6  *       Representation  and  Ll^l son  * 

Many  of  these  are  of  a  d«Lf -explanatory  natuife  *     However  ^  ^  I^ 
would. like  to  take  a^fd^mlnutes  to  highlight  some  of  the 
crucial  aspects  of  key^^forts*  ^        ^  ' 

^     '  The  Facll'ltles  Planning  Process  Is  a  major  International 
project*     As  you  may  be  aware^   the  Institutional  and  regulato'fy 
problems  which  have  emerged  In  th^  area  of  ,lnternatdonal 
facilities  planning  during  recent  years  have  at   times  reached 
the  crisis  leVel*     Dlf f Iculrlea  In  rBaQhlng^ agreement  between 
the  U*S*  and. foreign  carrlera  aa4  the  FCC  concerning  the 
Implementation  of  needed  facilities  liave  threatened,  to 
Imperil  the  quality  of  service  In  the  Nb^th  Atlantic*     It  was 
as  a  result  of  these  <llf  f  Icul^tles  that  the  North  Atlantic  ^ 
Coniu^Ltatlve  Process  on  Facilities  Planning  emerged.  *Thls 
Internatlonal'f orum  has  served  to  lyrovlde  an  opportunity  far 
the  U*S*  '^Government,   service  carries,  and  other  Notth 
Atlantic  countrle^,  (Europe  and  Canada)   to  exchange  different 
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views  'on  expected  facilities  requlreiDents  and,    to  some 
es^tent,  defuse  some  of  th'e  difficulties  which  have  developed  ^ 

NT^A,    through  the  Facilities  Planning  project,  has 
played  a  major  role  In  the  Consultative  Process*     It  has 
been  a  key  participant  In  the  technical -working  groups  yhl6h        /  ^  ^ 
support  the  Consultative  Process     and  has  -  rep  res  en  ted  the 
United  States' during  the  formal  meetings*     In  this  re^rd,  ' 
NTIA  provides  the  only\lndependent  traffic  forecasting 
^capability  available  t^lthe  U*S*  Government*     Asye*xpected , 

deman^d  Is  a  driving  force  behind  facilities  planning;  there-*  • 
fore.   It  Is  eSsentlal'  that  the  U*'st  ^Government  take  an 
active  irole  In  es  t Ima  t Ing  ^^u ture  trends  .  ^ 

NTIA  has  also  participated,  and  will  continue  to  have  ^ 
role^   In  working  groups  considering  service  reliability  and 
>  quality  of  service  requirements  and,  most  Importantly^  thjs 
development  of  a  s tand ard Ized  ' cos t  methodology  ^to- compare 
alternative  cable  and. satellite  facility  configurations.  We 
feel  that  It"  Is  unlikely  that  either  COMSAT  or  AT&T  wouW 
*unlla terally  develop  a  methodology  which  t he ^ other  would 
accep  t ,   but  wjB  also  f  e%l  that  the  U\  Sv   Government  canno  t  ^ 
develop  a  methodology  ^nd  impose  It  upon  ^.ndustry*     Oh  the  ^ 
other  har^d,  we  believe  that  a  joint  effort  to  develop  such  a 
methodology  ,   Ihc  Iqd  Ing  ;Lndus  t ry  and  government ,   could  be 
successful*       I  do  not  s\iggest  that  developmen t  of  a  s t and ard-^ 
Ized  cost  me t hod o logy  will  be  an  easy  task;   however ,   I  would  ^ 
like  to  point  out  that  this  problem  and  others  like  It 
(e..g*  ,  achieving  coordinated  cable/satellite  planning)  will 
continue  to  plague  International  facilities  planning  and  the 
fPrelgn  relations  flowing  from  It  'until -workable  solutions 
are,  developed*  ^  ^  - 

TKu^,   tKe  Consultative  Process  t£  date  has  been  a  major 
NTIA  international  Jact Ivl  ty^  and  Is  llKMy  tc  continue  to 
^  gpov  in  *the  f utfure^    While  the  Consultfatlve  process  In  the 
Uprth  Atlantllf  has  not  provided  a  total  solution  to  problems 
In  facilities  planning, ^  It^  cleaTly  ^as-  proven  a  step  In  the 
-  -right  d^lrectlon.     Ih  fact,  we  ^are  sufficiently  encouraged  by 
' the  .experience 'of  the  North  Atlantic  Consultative  Process  to 
seek^  advice  on  ij^hether  It  could  alspbe  heLp^ful  In  the^    '  ^ 
Pacific  region*  liiM^^I^TrTrmHffln^ ii  the  Paclf Itf;  has\thus 

^  far  not^  been  characlierlzed  by  the  same  tension  as  In  theN. 

Atlantic  *     As  tr'af  f-lc  ^demand  Increases,  however  ,  and  f  acilit  les 
choices  expand  and  become  more  sophisticated,  ,th«  pot^entlal 
tor  d  Is^greemefit  and'confllct  Is  augmented*  ^We^hope  that  a 
'    joint  e£fort  may  be  able 'to.  derail  'any  jprroblems  befo^re  they, 
shroom*       '  *         0       '  "  - 
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efforts  In  the  area  of  New  Tichnolo^les  'and  Se^lces'  ' 
Important-  in  our  rapidly  ch-ang^ng'soclety,  even|ttf 
the  requirements  of  trtrfe  Consultative  Process  -were  not  pres^tu:* 
Hovever,   It  must  be,  realized  that  the  xesults  of   this  projetw;-' 
serve  both  th«  Immediate  needs  of  the  Consultative  Process 
an^  the  long  term  need   of  developing  functional  policy  which 
vlll'be  relevant  to  future  International  telec£>mmuni cations 
requirements  and  expectations*     For ^example,   NTIA  has  done  a 
considerable  amount  of  work  In  the  area  of  satellite  t^echnology 
and  the  functions  and  relationships  o£  those  In^ tltu t lon£(^ 
dlrectlyrelated  to  theaevelopment  and   Imp  1 emen  ta  t Ion  of 
sa tel  11 1«   t echnology .     tn  the  past,  we  exp lor ed   t\ie  Imp.ll- 
cations   of  regional/domestic  satellite  compet It  Ion  wl th 
INTELSAT*     Currently,  ^e  have  amajor  study  of  saXelMte 
service— asd  Institutional  structures  underway*     This  study 
will  examine  possible  shifts  In  tbe  COMS'AT/ INTELSAT  ifoles 
with  regard  to  Increasing  c^mp et It  1  on  be tveen  cable  and 
satellite*     NTI^^also  plans  a  study  o^^N^pMSAT '  s-  structure 
and  Its   Implications  vlth  regard   to  potential  COMSAT  roles 
In  a  variety  of  existing  and  new  §^telllte  services  and, 
related  activities*    ^In  the  case  of  *Submarlije  Eable  technology, 
^TIA  r^ecently  contracted   to  upitate  Its  World^  Submarine  C^ble 
Compendium  .and  to  provide  within  It^a  full  review  of  fiber 
crptlc  cable  potential.     This  comgA^dlum,   by   the  way,.  Is 
recognized  a,3   the  bbslc  world  r^erence  on   the  sub^ject  and 
Is  Qised  by   telecommunic^tlon$  expert  $  all  over   the  globe.  ^ 
When  the  eomperid  lum  Is  finished,  we^lll ,  af  course,  make  It 
.generally  available* 


i^rT^li^vo ! 
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In   the^  case  of^'^new  services,   NTIA  has  be€n  Involved 
a  number  of  effort  acll  1 1^  t.e  and  /  or  expand  the  Intro^ 

ductlon  of  beneficial  dtinova tlon  In  International  markets.*^ 
This,   as  yoij^  know.   Is  a  particularly  dlf-fdcul  t  und  er  taking 
Interna t lonal ly'  bee ause  of  the  many  economic . ^nd  t ec hnlcal 


economic  ^^nd 
see  forces' ^t  wojrk 


obstacles^     On  the  othelr  hand,  we 
tfll  1  overcame  these  ob^ tac  1  es  by  t^'c oghlzlng 
duct lo 
expand 


wblch 
that  Intro- 

f  new  services  and  new  competitors  vill  yleld^  ^'^^ 
business  opportunities.     One  of  our  e^ffqrts  In  this 


ilch.  Is  only  In  the  embryonic  stage,   is^the  l-'^eptlf  1- 


of   the  ^existing  sl'z^  of  the  l^t^rnat  lonal  data  service 
it  8  c'omponen  ts  and  1 1^  p^o^ec  ts.     At   the  present"^  ^ 


arean 
cation 
market . 

time,   there  Is  little  hard  ^4^^a  upon  which  To  reasonably 
.  predict   the  future,  j^nd  this  void  l).a8  contributed   to  ,mlsun.der^* 
standings  about  J^eneflclajt  Innovation.     We  vlll^  howev«r„ 
continue  bur  dialogue  with*— rtli  FCC,  Congress,   and*  our'forelgn, 
'  iPartti^rs  im  orde^r  to  Improve  tl^  envlf^onmen  t  fQr  acce^ptance 
of  new  services  "and  compet itots^     We  firmly ' believe  that, 
creation  of \thls  environment  Is  the  key  fo  a  robust  tel*^^ 
communications  service  for   the  International  u*d-er^ 
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NTIA's  efforts  In  oversight  activities  rfelated  to  , 
INTELSAT  are  growing,  -  COMSAT,  which  fs  the  designated,  U , S , 
entity  In  INTELSAT ,  has  grown  from  Infant  Industry  status  to 
that  of  a  dominant  organization/  '     NTIA^s  role  is  essentially 
to  eyerclse,  along. with  the  Department  of  State,  supervision 
over  COMSAT  In  Its  ^dealings  with  foreign  entitles  ^nd.  govern- 
ments In  order  to  Insure  that  COMSAT  does  not  act  In  a 
manner  Inconsistent  with  U.S.   foreign  policy  or  the  national 
Interest,     We  accoippllsh  this  role  through  a  series  of 
consultations  prior  to  INTELSAT  Board  of  Governor  meetings,  v 
Generally y  before  ttt^se  meetings ,  we  are  provided  with  a 
series  of  Contributions  offered  by  the  various  signatories , 
At  a  pre-b*rief  Ing ,   the  Government  parties  and  COMSAT  discuss 
the  position  that  thfe  latter  Intends  to  Jtal^e  with  regard  to 
these  contributions  and  other  Items  on  the  Board-of  Governors 
^geqda.     If  we  all  agree  wltA  COMSAT's  approach,  no  further 
action  Is  usually  talcen ,     I  f  there  Is  d  Isagr  eement ,  however  , 
we  instruct  COMSAT  as  to  the  position  it  will  tat^e,'   Thfe  U,S. 
Government  representatives  discuss  the  appro^late  language 
of  the  Instruction  and  send  a  letter  to  ^COMSA^  before  the 
Board  of  Governors  meeting. 

The  oversight  of  the  future  will  be  substantl'&lly  expahded 
from  the  abov^.     First  of  all,   a  similar  process  will  have 
to  be  created  for  INMARSAT,  which  was   first  constituted  In 
November  of  197  8,     Beyond  thl s ,   however ,   we  wl 11  have  to 
consider  the  Imp liirat Ions  of  COMSAT '  s  expansion  Into  many 
other  activities,   some  possibly  unregulated  but  most 
^Interrelated   to  a  slgnl f Ican^  extent ,     I  might  mention  that 
'the  existing  and  potential  actlvltles'^-of  COMSAT  Include 
those  of  Supplier  of  monopoly  services  via  INTELSAT/INMARSAT , 
technical  advisory  and  research  services   for  a  worldwide 
cllenteie  of  government  and  non- government  cuSy^omer s ,  manu^  ' 
facturer  and  supplier. of  satellite  'earth  station  hardware, 
domestic  direct  broadcasting  satelMte  servlc&s,   land  resource 
sate'lllte  services,   SBS   (COMSAT/IBM/AETNA  ,i>artnershlp) 
business  services,   and  others ,     The  NTIA  contractual  efforts 
referred  to  previously  will  provide  some  'of  the  needed  / 
answers  for'  NTIA '  s  performance  of  Its  oversight  activities^. 
Other  NTIA  efforts  In  this  area  Include  a  study  of  pote^l^l  ' 
alternatives  to  the  Authorised  User  Decision,     This  is  under 
development  In  ant Ic Ipat Ion  of  a  formal  revisit In g  of  this 
decision  by  the  FCC  In  the  nfiar  future, 

NITA^s  Office  o^  rnternat>fonal  Affairs  has  devoted  a  ^ 
major  effort  In  the  pa^t  to  advising  Congress  Jon  the  Intery 
national  aspects  of  Its. rewrite  activities ,   and  we  are 
continuing  to  explore  options  for  legislation.     We  have 
^etoHUDended  that  ff«c tlon^ 222  be  repealed^and  that  the 
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Congress  make  more   explicit  the  President's  authority  to 
instruct  COMSAT  in  its  IHTELSAT  activities.     We  believe  that 
these  two  actions  are  the  ab solute  bare  minimum  ttiat  Con gr ess 
must  take  in  the  international  te lecommunica t ions  field .  In 
the'  long  ruH^   however,   we  will  continue   to   exhoft  (Jongress, 
as  well  as  the  Commission^   to  push  forward-  on  a  comi^rehensive 

t&sis  in  developing  legislation  and  policies   that  promote 
he  entry  of  new  carriers,   the  institution  of  diverse  services, 
and  t^e  creation  of  a  freer  marketplace-,'    We  firmly  believe 
that  th^se  ^goals  are  In  the  best   interest  of   the  using 
public 


*any 


Thank  you 
quest  ions. 


and,   of  course,  'I  would  be   pleased   to  answer 
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EDUCATIONAL  BROADCASTING: 
TWO  LESSONS  PROM  THE 
\^  OPEN  UNIVERSITY  EXPERIENCE 

■Duncan  H»  Brown 
Institute  of  Educational  Technology, 
"^pen  University,  United  Kingdom 


Abstract 


The  Open  University  ,o£^  the  United  Kindgdom  has  developed  a  distance 
'learning  system  which  allows  adults  to  study  undergradu^ate  level  courses 
at  homey    Television  and  radio  programmes  form  an  important  part  of  these 
courses^    Thi^  successful  use  of  educational  broadcasting  contrasts  sharply 
with  many  other  projects  where  the  results  ha4e  frequently  not  matched  the 
expectations.  .After  a  description  of  the- University* s  teaching  system  - 
and  .tlie  rple  of  broadcasting  ^  this  paper  us^  examples  taken  from  the 
Open  Upiyersit3^*s  experience  to  suggest  two  reasons  why  educational 
^broadcasting  has^not  always  been  as  successful^  ' 


^The  Open 'University  was  set  up  to\pjpovide  an  opportunity  of  higher  : 
education  for  adults!  who  were  unable  to^o  to  university  when'they  left 
school.    Although  smdent^  must  normally  oe  at  least  21^  ye'^rs  old  *  and 
resident  in  the  Unitied  Kftigdom^  the  University  demands  no  other  entry  qualif- 
ications.' in  1979;  jits  tenth  anniversary  year^  the  Uni-veirsity  has  over 
75^000  Students  andlhas  already  awarded  ovef  30*000  degrees.  ^  " 

THE  0PEN,UNIVERSITY:'S  TEACHING  SYSTEM 

Students*  who  are  mostly  in  full-time  Employment*  study  at  home  and  select 
courses  from  the  list  of- over  lOO  current^ly  bffered  by  the  &ix  faculties  - 
Arts*  Mathematics*  Science*  Social  Sciences*  Technology*  and  Educational 
Studies*  ^  For  an  brdi^ry  fiA  degtee  students  must  obtain  6  credits  but, for  a 
BA  (Honours)  they  need  8  ctedits.    A  credit  is  awarded  for  the  successful 
completion  of  a  full  credit  course  pasting  32  weeks  from  January  to  November. 
During  this  time*-  although  there  ate  obviously  wicJe  variations'"  students 
can  expect  to  have  to  devote  12  "  15  hours  each  week  to  Open  University  «Ludy* 

'  Students  study  using  a  combination  of  specially  written  correspondence^ 
texts*  set  books*  and  specially  produced  radio  and  television  programmes. 
Throughout  the  course  optio^nal  face  to  face  tuition  is  available  at  one  of 
the  260  local  study  centres  spread  around  the  country*  but  a  student's  main 
source  of  personal'  tuition  is  by  correspondence 

To  overcome  th^problePi  of  tiaching  science!  and  technology  with^studBrits 
^working  at  home  many  of  the  courses  in  these  dLsciplines  also  send' students 
a  home  experiment  kit.    Th^se  kits  can  contain  quite  sophisticated  equipment* 
but  there  ^re  obviously  limits  to  what  can  be  sant  to  students.    *This  is  ahe 


of  the  .reasons  why  tsome  courses  have  a  compulsor 
lasting  one  week.  Summer  schools  are  held  on.  th 
universities  when  the  students  of  tHose  host  ins 
summ^T:  vacations.  Each  of  the  five  introductory 
level  courses  (particularly  tho^e -in  science  and 
summeX  school*  All  Open  University  students  will 
least  one  week  of  ^ull^time  .study. 


residential  summer  school  ' 
campuses  of  conventional 
.tutions  have  left  for  thej^r' 
rourses  and  some  Wigher,'   "  ' 
[echnol'Ogy)  include  >  ' 
:Herefore ^experience  at  I 


At  the  end  of  each  course  evepy  student  must  tiake  a  thr^e  hour  written 
examination  at  a  specially  designated  examination  cantre.    As  ^ith  other 
British  universities  these  *e:^^aminations  are  scrutinised  by  independent  •     ^\  ^ 
external  examiners  to  ensure  that  academic  standards ^re  maintained,  finally 
the  student^s  grades  for  assignments  submitted  throughout  the  year  are 
combined  with  the  exam  result  to  determine  whether  tl\^  student  will  be  given, 
a  credit.        .         .  ,  v  ^ 

The  Ope>i  University's  headquarters  are  at  Walton  Hill*  50  miles  north* 
of  London  in  the  ^lew  city  of *  Hilton  Keynes,    Heri  new  coirses  are  designed 
by  course  teams  wn^ch  include  central  academic  staff*  BBcWroducets*  ' 
educational  technologists*  full-time  academic  staff  from  We  regions  and  a 
back-up  team  of  graphic  artists*  editors*  photographers*  librarians*  etc. 
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The  full-time  regional  academic  st^f  mentioned  as -forming  part  of  the 
.course  teams  are  also  the  core  of  ^  regional  network  which  covers  th^  whole 
of  the  United  Kingdom*    Thirteen  regional  offices  are  responsible  for  the  260 
study  centres  where  students  come, into  contact  with'the  part-time  tutoring 
and  counselling  staff.    The  University  employs  over  5*500  part-time  staff 
who  are  drawn-mainly  from  other  higher  education  institutions  throughout  the 
country*      >  * 

Another  centre  at  present  away  from  the  headquarters  at  Walton  Hall  is 
the  BBC-Open  University  Production  Department  at  Arfexandra  Palace  in  Morth 
Lo.ndon*    Although  a  new  production  centre  is  currently  under  construction 
at  W^ltbn  Hall  the  Open  "University^ s  television  and  radio  programmes  have  ^ 
been ^produced  -  perhaps  rather  appropriately  -  at  Alexandra  Palace*  the 
building  from  which  the  world's  first  public  television  programmes  were 
transmitted  in  the  1930's. 

BROADCASTING  AT  THE  0?EU  UNIVERSITY  "  " 

A  formal  agreement  between  the  Open  University  and  th^  British  Broad- 
casting Corporation  (BBC)  provides  for  the  production  o*f  up  to.  300  new 
television*  and  300  new  radio  programmes  each  year.    This  agreement  also 
includes  transmission  time  for  the  growing  number  of  Open  University  | 
programmes.     In  1979  the  BBC  transmitted  just  over  35  hours  of  television 
on  its  two  national  networks  and  approxittfeitely  26  hours  of  radio  on  two  of  ■ 
the  BBC's  national  FM  radio  networks*  .  ' 

The  Open  University's  commitment  to  broadcasting  is  therefore 
considerable.    Of  the  total  Open  University  budget  in  1979    -  approximately 
64  million  dollars  -  almost  12i  million  .dollars  were  paid  to  the  bIBc  for 
producing  and  transmitting  the  television  and  radio  programmes. 

This- level  of  production  means  that  just  over  300  BBC  personnel  work  ^ 
the  Open  Univ^sity  Productions  Department  of  whom  60  are  specially  trained 
producers*    As  these  producers  are  involved  in  all  stages  of  the  course 
production  process  there  is  clearly  a  need  for  them  to  combine  both  Academic 
and  medi^  expertise*    Many  were  there^re  recruited  from  the  academic  wojrld 
and  given  training  in  production  tecliniques  by  the  BBC 

As  well  as  the  colour  television  studj^*  and  a  radio  studio  at  Alexandra 
Palace  the  Department  also  h^  its  o\m  cfolour  outside  broadcast  unit  which 
includes  videotape  facilities.    By  adding  m^ny  of  , the  support  iservices*  such 
as  film  cutting  rboms*  a  video  ro*trum  ^rea*  graphic  design  facilities*  etc* 
the  "department  has  become  a  self-contained"  production  centre  "  though  j^t 
still  has  the  advantage  of  being  able  to  call  on  central  BBC  departments  for 
film  crews*  source  material*  and  technical  expertise. 
# 

,^   Despite  this  major  commitment  it  must  -be  remembered  that  broadcasting 
only  plays  a  part  -  though  sometimes  a  very  important  one  -  in  a  complex  , 
multi-media  distance  learning  system.    Even  on  the  introductory  courses* 
which  are  given  the  maximum  allocation  of  radio  and  television  programmes* 
students  receive  only  one  25  minute  television  programme  ani^pne  20  minute 


radio  pjrogramiia  per  Week.    On  more  adv^ced  courses  studenta  may  only      ,  '  - 
receive  one  radio  and  one  television  prograimne  a  month.    But  despite  the 
ccyparatively^  small  proporti'on  o£  a  stude^nt^s  time  devoted  to  *brQadcasting 
it  is  an  important  and  successful  element  of  the  Op^n  tJniversity '  §  teaching  ^ 
system.  -  ^  ^      *  .  *      .  '  ^  ^ 

'the  HAMWARF  is  not  ENOUGIV  *    '      '    ^  \       '  ' 

*  '  '  . 

In  contract  to  the'^peri  University's  experience  pf  using  broadcasting  as 
part  of  an  educational  system  a  r^eview  of  the^available  literature  soon  shows 
that  when  broadcasting  has  been  ^sed  elsewhe^^e  the  results  have""  frequently  . 
not  matched  the  expectations.  ^  In  the  ^hird  worlds  broadca&tlng  was  often 
h^ld  up^as  a  panacea  for  th^ir  development  problems.    In  Europe  and  North 
America  disappoi^ntment  followed  many  of  the  att^pts  to  use  broadcasting 
either  as  part  of  cbmpensatory  edi^catioh  programmes  in  the  schools*  or  as  a 
way^of  handling  the  explosion  In  student  numbers  in  higher  edjucation. 

Since  the  technical  standard  of  the  hardware  available  to  many"  of  these 
les6  successful  projects  was  comparable  with^that  use4  by  ^C-Open  Univ^ersity 
Productions;    and  since  many  of  these  proje&ts  also  used  experienced 
professional  broadcasteiTs  as  programme  producers  it  might  be  useful  to 
analyst  the  contexts  in  which  Open  University  broaifeasting  has  proved  successful 
Perhaps  in  this  area  some  clue  c^n  be  foun^  to  explain  why  similar  hardware 
can.,be^l,esfl  successful  in  one  setting  than  another, 

^  \  ^  To  analyse  the  ways  in  whii^h  broadcasting  is  used  at  the  Open  University 
the  work  o^  Katz  and  Wedell  seems  helpful  (1).    They  have  suggested  that 
before  <the  use  of  educational  broadcasting  in  the  third  world  can  be 
-analysed  it.  is  first  rtecessary  to  make  a  distinction  between  two  types  of 
educational  broadcasting.'  Although  the^  Open  University  uses  broadcasting 
in  a  more  developed  country  than  those  which  Katz  aod  Wedell  siHidied  the 
distinction  still  seems  relevant.      *  . 

Kaitz  and  Wedell  called  these^  two  types"  "Intensive^'  and  "Extensive"  and 
Suggest  that  they  shgtild  be  seen  as  the  two  extremes  of  a  continuum.  The 
extensive  form  of  educational  broadcasting  includes  all  tjipes  of 

programming  that  ^are  intended  in  one  way  or  another  to  encourage  greater 
understanding  >among  s^etr£i6ns  of  the  general  audience"(2) .    These  programmes 
aim  ^t  informal  education^  usually  of  adults  at  home^  and  have  ^o  multi-media 
support^  demanding  little  dr  no  preparation  by  the  viewer.    In  contrast  the 
intensive  use  of  educatiohal  broadcasting  is  aimed  at  the  formal  part  of  the 
education  system.    Specialised  ^rbgrammes  are  produced  for  particular  target  ^ 
groups  of /students  and  multimedia  support  i*s  usually  provided. 

If  thes^  two  types  are  viewed  as  the^  extremes  of  a  continuum  along  which 
all  educational  broadcasting  projects  Could  be  p^laced  it  is  obvious  that  the 
Open  University  would  come  very  close  to  the  intensive  end  of  tbfi  continuum,. 
Programmes  are  very  specialised  and  car efullyv designed  ^s  part  of  a  multi- 
media learning  package  which  can  result  in  a  ^^rmal  qualification  for  the 
students.  \  • 


The. First  Lesson        ■        '      '     ,  '  .    ^  ^ 

,  'From  this  recognition  of^the  type  of  educatiopal  broadcasting  used  by    -  - 
the  Open  Universijty 'an  import;ant  lesson  can^be  drawn.    Katz  and  Wedell  ,a^gue 
that  these  intensive  uses  are  less  likely  to  Succeed  as  they  can  only  function 
with  a  highly  developed  co-ordinating  structure  wrking  with  considerable 

resources"(3) .  ^Tiiey  quote  Richinond  Postg^,te  vho  gives  a  clear  example  of  the 
diff  ici^ltids  in  running  ^an'  intensive  educat^ional  broadcasting  system  in  a 
developing  country,'*.  .       •  . 

^^ailures  ^re  very  common  at*  interfaces.    Most  hew  schemes  have  ' 
many  interfaces*    For  instran^e,  'a  successful  school  broadcasting     '  ^ 
radio  service  involves  a  producer,  t^eacber,  'inspector^  headmaster, 
a  maintenanfie  system^  a  local  supplier  of  batteries,  a  reasonable 
engineering  system  to  produce  a  signal,  a  producer  of  acceptable 
*  5tipport 'material,  a  distribution  system,  an  effective  feedback 
system,  a  personnel  trainiiig  system,  an^  an  organisation  that 
sustains, harmonises  and  finances  all  these  items/'(4) 

At  thfe  beginning  of  this  paper*^  within  the  constraints  of  time,  some 
idea  was  given  of  the  complexity  of  the  Open  University  system  wttich  surrounds 
thisj^successful  use  ^f  broadcasting.    Had  space  allowed,  a  more* complete    .  * 
description  of  the^ University  would  have  emphasised  even  more  clearly  the  * 
tremendous  ,numberu}f  interrelated    suppPrt.  syst^m^    And  yet  even  this 
complex  structure  Van  only  function  because  within  the  United  Kingdom  there 
are  other  functioning  systems  whicfh  the  Open  University  can  use*  ^ 

To  give  just  two  exaixkples*    The  Universi^ty^uses  the  national  postal' 
service  which  *  although  everyone  c6ns»lains  about  it  -  is  rapid  and  reliable 
enough  tU  *ll0w  the  University  to  mail  about  ^20,jOOO  course  packages  to 
students  every  week*    This  adds  up  to  an  average  weekly  weight  of  ^5  tons* 
The  postal  system  is  also  reliable  enough  for  students  to  mail  their 
assignments  to  t^heir  cori^espondence  tutors  and  ift  return  receive  comnients 
and  advice.      '  .        ^  ^    ,  .  * 

/      .     ^       ■  '  ^ 

The  University  also  draws  on  the  large  pool'' of  qualified  jtaff  in  other 

tHgher  educatibn  institiktions  to  act  as -part-^time  tutors  and  i:ounsellor;^. 

If  Britain  did  not  have  this  large  higher^  edu<^atipn  system  the  Open 

University,  as  presently  constituted,  ;Could  not  function*  ^  . 

♦  '  ^1 

Although  many  other  examples  codld  be  given  the  lesson  X&  clear *^  Even 

^  if  the  BBC-Open  University^ Prod^uction  Department,  together  with  a  national 

transmission  network,  were  given  to  another  country  this  would  hot  be  a 

guarantee  that  this  new  country  \w)uld  be  able  to  use  intensive  educational 

broadcasting  successfully  as  part^of  a  distance  learning  system*^  Unless 

the  support  systems  either  existed  within  that  country     or  ^qtiuld  be^ 

rapidly  Established^-  the  expectations  would  jirobably  not  be.  inatched  by  the, 

results*  ' 


THE  NEEdN^OR  k  IfEW^MPHASIS  QN  THE  USER 

Up  to  this  point  the  user  has  .received  relatively  Kttle  attention  in 
this-paperi    But;  sadly,  this  is  often  the  situation  when  attempts  are  made  tg^ 
introduce  educational  ^iroaclcasting.    Too  often  the  emphasis  is -on  the  hard- 
ware with  little  thought  for  the  demands  the  new  broadoasting^will  make  on 
the  individuals  for  whom"  it  is  intended,  _ 

Recently  there  has  been  an  increasing  awareness  that" perhaps  people  are 
npt  as  easy  to  change  as  we  once  thought*    They,  find  it. difficult  to  'unlearn 
deep-seated  roles^  and  bahaviours  and  to  adopt  tire  new  ones  required  by  an 
innovation,  (The  implication  of  viewing  innovation  in  this  , way  is-that  ^ 
instead  of  seeing  it'as  a  series  of  events,  an<l  concentrating  on  th^  stages 
by  which  the  hardware  is  installed,  the  emphasis . should  really  be  on  the 
user.    The  questions  which  sKould  be  aslced  are  those  which  attempt  to. 
discover  what  changes  the  innovation  will  demand  of  the  users  and  how  they  , 
cap  b'e  helped  to  malte  those  required  changes(5)* 

but  the  emphasis  on  the  hardware  still  goes^^on*    To  take  only  one 
example.    In  the  Indian  Satellite  Instructional  Television  Experiment  (SITE), 
cTonducted  d^tring  1975-761  82  percent  of  costs  were  for  hardware  -  earth' 
*  stations,  studios,  television  sets,  etc*    Pnly  9  percent  of,  total  costs 
\^ere  spentt  on  software  production  -  the  programmes^    The  loanagement  and  co- 
ordinatior\  of  the  project  by  th&  Si^ace  Agency  accounted  for  a  further  6 
percent  which  meens  that  only  3 'percent  was  spent  on  social  research  and 
evaluation  (6) ♦  ,  ■ 

It  would,  however,  .be  wrong  to  give  the  impression  that  this  lack  of 
forethought  in  the  introduction  of  new  technologies ^f or  education  is 
restricted  to  the  developing  world*    An  almost  ^classic'   example  of  th^ 
'  problems'  which  can  reault^has  been  given  by  John  Lee  in  his  book.  Test: 
Pattern  (7).    Xhis  analyses  the  attempts  at  Scarboiziugh  College  -  part  of 
the  Uni^etsity  of  Toronto,  iii  Canada  -  to  use  televised  lectures  as  a 
Ji^racem^nt  for  large,  year  lectures  with  undergraduate  students.    This  Was 
a  refsponsa  to  the  projected  explosion  in  student  numbets  in.  the  second  half 
^.  of  the  lS6)3's  with  the  resulting  shortage  of  qualified  and  experienced 
teachers,     .  .  '         .  "  ^ 

^  ,     \  .  *  *      ,         ^  *       "  ^ 

In  ".the  introduction  to  hi-s  study  Lee  summarises  very  we^l  the  way  in 
which  tHfe  problems  individuals  might  face "were  given  little  femphasis* 

"The  decision^ to  go  all-out  for  "television  at  Scarborough  reflected  . 
^  ^      ! a  'general  tendancy  among. ^orth  American  governments  to  believe  that 
'pi^ash  progrananes*  could  solve  urgent , social  problems*    }inich  less 
attention  w^Ts  paid  to  the  slower  process  by  which  human  valiji&s^nd 
attitudes  are  changed.    Generous  badgets  and  emergency  flans  might 
I \     raise  new  buildings  almost  overnight  and  equip  them  with  new 

technologies,  but  the  attitudes 'of  students  and  professors  could  not 
'  bej  altered  so  fast  or  so  arbitrarily /^tS)  ,  '  /  ' 


As  in  many  other  instances  of  educational  innovation  the  demands,  made* on  the 
users  were  not  given  sufficient  thoughjc.    At  Scarborough  College^  altlftugh 
university  teachers  were  going  j:o  have  to  use  television  as  a  replacemerpt  - 
for  the  conventional  year  lectures  it  was  found  that  in  some  cases,  when  new 
staff  had  been  appointed  the  question  of  using^ television  had  not  been 
raised:  in  fact  some  appointees  were  apparently  not  even  told  that  the 
television  facilities  existed(9).    The  students  'fared  no  better.  Because 
the*  existing  lecture  timetable  was, built  aground  fifty  minute  lectures  — 
separated  by  ten  minute  periods  for  class  changes  the  use  of^televison  was  i 
sti^i^ured  to  fit  this  format  J(io)-    Mo  ^ke  appears  to  have  questioned  thre 
assumption  that  because  students  seemed  reasonably  happy  with  two  or  three, 
fifty  minute  fa^e-^to-face  lectures  a  day  they  would  find  two  or  three, 'fifty 
minute  televised  lectures* equally  acceptable. 

In  Scarborough  College  the  lecturers  and  atudents  had  to  de^lop  new 
skills*    The  former  to  teach  through  television^  the  latter  to  use  television 
as  a  ^learning  rpource.    The  roles  for  feoth  lecturer  *and  student  had  been 
radically  altered\but  there  is  little  evidence  of  opportunities  being  given 
for  either  .group  t<D  4eyelop  the  new  skills,  or  practice  these  new  roles. 

The  Second  Lesson  ' 

 '   -       '  -  * 

At  this  point  I  want  to.^  take  a  second  example  from  the  Open  University's 
experience  of  using  broadcasting.    It  illustrates  very  clearly  that  even  with 
sophisticated  hardware,  skilled  producei;s^'  and  a  massive^  support  system  it 
is  still  possible  that  the  intended  outcome  of ' the  programmes  may  not  be 
achieved  if  the  users  do' not  possess  the  skills  required  to  make  use  of  ^he 
learning  resource  being  offered  to  th^,  ^  ^ 

As  part  of  the  Open  University's'  comnitment  to  progressively  developing 
its  system  of  distance  education  the  University  has  e^stablished  an  Institute 
of  Educational  Technology,    Thi^s  Institute  was  set  up  to  donduct  Research  into 
the  Open  University's  teaching  system  and  to  feed  back  the  tesults  of  that 
research  into  the  ptoduct\on  of  new  courses*    There       a  staff  of  about  70^ 
and*  in  1979  its  budget 'J^s  approximately  l,4op,000  dollai;^  -  though  thi$  was  ^ 
supplemented  by  funds  from  external y^ources, 

•  '  X    '  '  •  '  \    s  ' 

I  am  a  member  of  a  research  group  which  forms  part  of  that  Institute 
land  has  b^pn  giyen  thJi  task  of  researching  into  the  audio-visual  component 
of  Open  University  courses*    One  elemeiit  of  the  work  of  this  research  group- 
since  1974  has  been  a  number  of  studies'  which-looked  at  individual  television 
programmes  in  great  detail*    Two  of  my  colleagues/  Tony  Bate^and  Margaret 
Gallagher  had  conducted  a  number^of  these  studies  when  it  became  clear  that 
one  tjrpe  of  programming  was  "resulting  in  a  recurring  pattern  of  problems  among 
students  (ll) ,     ,      ^  ' 

By  1976  an  increasing  number  of  courses  were  planning  to  use  television 
to  present  Vase-studies^   to  "their  stydenra.    These  programmes  uSe  what  could 
probably  best  be  described  as/ a  documentary  format  to  present  student  with 
*real^orld'   examples  which  they  can  then  analyse  using  the  theories,  concepts 
and  criteria  they  have  v$&t  "elsewhere  in  their  courses*    Although  this  type  of 
programming  covers  a  wide  spectrum^  .and  some  would  question  tlfe  validity  of 


of  the  terminology*   *case-study*  and  Mocumetltary*  it  is  qlearly  a  * 
particularly  valuable  use  of  the  television  resource  which  the  Opetr  \ 
University  is  most  fortunate  to  possess.    Its  .value  lies  in  the  fact  that 
presents  students  with  the  opportunity  to  discover  whether  they  "can  use  ■ 
theories  and  concepts  they  have  l^rned  *to  gain  a  better  undertaking  of 
world  about  thaii,.  In  other -words  these*  programmes  provide  an 
ortunity  for  students  to  deve]\)p  the  higher  order  learning  skills  such 
analysis^  Synthesis*  *and  evaluation. 

The  evaluatjlons  of  thes^  programmes  showed  that  a  significant  proportion 
^  of  the  students  were  unable  to  use*  the&e  case-study  programmes  in  the  ways  in 
Uhich  the  producers  had  intended.    One  example  will  serve  to  illustrate  these 
problems,  .  *  "  *  " 

An  advanced  level  course  in  the  Social  Sciences  looks  at  the  structural 
basis  of  inequalitiT£S  and  their  social  and  political  implications  •  In*the' 
first  part  of  this  course  a*television  programme  uses  the  role  of  women  in  the 
home  and  at  work  to  examine  conventional  assumptiofis  about  inequality;  to 
distinguish  ^etween  inequality  arid  differences;  to  establish  the  significance 
of  class  in  social  .relationships;  and  to  ^identify  the  role  of  ideology  in 
perpetuating  these  relationships.  *       *  ,  ^ 

The  programme  was  supported  by  many  pages  of  priiited  materials  which 
related  to  the  concepts  with  which  tjie  material  in  the  programme  wa^  linked. 
IvC  addition  the  objectives  of  the  programme  were  clearly  f  tated*    And  yet^ 
despite  the  care  with  which  this  programme  had  been  integrated  with  the 
other  components  of  the  pourse^  a  majority  of  the  students  were  unable  to 
analys.e  tKe  material  as  Ijad  been  intended,  ^ 

Hera  it  must  be  emphasised  that^tbia  problem  was  most  certainly  no't  the 
result  of  shortcomings  in  either  the  tShnic^l  quality  of  the  programme  or 
of  the  production  skills  which  had  gone'  into  it*    Indieed  the  Open  University- 
is  fortunate  that  i^s  link  with  the  BBC  ensures ^both  a  high  technical  and 
professional  standard.    And  yet  the  problem  was  there*    Many  of  the  student's 
could  not  make  full  use  of  tHis  learning  resource*^  , 

Hfer^e  the  new  us^Jof  the  technology  -  Woadcast  television  as.  part  of' 
distance*  learnings  university  level  course  -  was  demanding,  from  stwfentf 
set  of 'skills  which  many  did  not  possess*    In  additibn  the^amiliarity 
the  medium^  ^d  the  documentary  style  of  presentation  led  students  to 
misinterpret  the*  response  which  was  required  from  them;  ^ 


of  B 
of  ^ 


With  the  programme  on  inequality  the  students  identified  very  strongly 
with  different  individuals  whoappeared  in  .the  pr<iferadffie.    In  nomal  ^etwork 
television  a  producer  ^jou'ld  Be  extfemely  pleased  with  th^s  r^sult^  howev^r^ 
in  this  case  the  objective  of  the  prograimne  had  been  to  giye  students  an 
example  which  allowed  them  to  apply  the/coqcepts  of  ideology^  class^  and  ^ 
social  change*  /; 

Partly  as  ^  result  of  findings  such  as  these  several  approaches  are 
beiTig  tri^d  to  help  students  develop  the  skills  needed  to  make  full  use'^of 
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case-study  type  programme?*      A  pacl^age  of  materials  is  being  developed  to 
help  new  students  identify  the  different  types  of  television  programme 
produced  by  the  Open  University,  and  to  xealise  that»each  type  requires  a 
different  response*    Some  individual  case  study  prograranes  have  already  been 
produced  vith  much  clearer  ^'signposting"  built  into  the  programme  to  help 
stude^s  identify  the  most  important  Aspects*    But  a  more  long  term  solution 
is  also  being  planned*    The  new  version  of  the  introductory  course  in  Social 
Sciences  vill  structure  its  use  of  television  to  helj^  students  ^develop  these 
skills*    Eariy  pr^ramnes  vill  include  documentary  material,  but  students 
vill  be  given  considerably  help  with  the  analysis  of  that  material*      As  - 
the  course  progresses  the  programmes  will  give  students  less  and  less  help 
,utitil,  by  the  end  of  the  ^course,  most  students  should  be  able  to  cope,  vith 
case  study  programmes  on  their  own*. 


CONCLUSION 


Although  this  paper  has  concentrated  on  tvo  problems  in  the'^se  of 
educational  broadcasting  these  should  only  be  taken  as  cautionary  notes*  The 
danger  is  that 'if  educational  broadcasting  contiflues  to  be  ovejfsold  there  vill 
be  a  backlash*    Educ^__tif>nal  broadcasting  is  a  valuabfe  resource  but  a 
continued  emphasis  on  the  h^rdvare,  togetih«  vrtfi'^^f ailure  to  recognise  ,the 
problems  vnich  users  may  face  vill  mean  that  in*many;7more  cases  the  results 
vill  not  match  the  expectations* 
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Abstract 


Mhls  paper  focuses  on  the  use  of  interpersonal  commutilca^tlpn^ralnlng 
to  facilitate  the  achievement  of  teaming  objectives  In  group,  teleconferencing 
hy  two-way  audio  systems  and  by  computer. 


i  Communicating^  ^ 

In-tune-ness  or  what-a-mess        ,         '      a  ' 
^till  dep^qds  on  Man,    ^  *  ^ 

*    •  '  ^  -    ^  \ 

It^has  been  said  tha^t  futures  are  Invented  rather  than  predlcted*(3^^* 
Future  encouraging  the  growth  o^  a  learning  sotlety  where  there  is  an  in- 
creasing interchange  of  information  on^  innovations  In  healthy  science^  educa- 
tion and  technology  include  the  intervention  of !  teleconmunicatlons^.  particu- 
larly in  the  form  of  group  teleconferencing.    This  Paper  will  explore  ways  of^ 
enhancing  learning  context^  for  group  teleconferencing  by  two-way  audio  ffystems 
and  by  pomputar.  '     ^  \        /  _^ 

"Humanizing"  is  defined  as  optimizing  the  clim^te^  for  group  communica- 
tion so  that  ieatning  Outcomes  can  be  maxiijilzed.    Learnii^g  outcome^  are^^cate-  ^ 
gorlzed_^as  cognitive  (info'rmatlon  gain) /effective  (attitude  change  or  rein- 
forcement) ^and  psychomotor  (skill  acquisition  or  behavioral -.change) . 

''  f  -  ■ 

Srcfup  teleconferencing  can  be  likened  to  an  intercultural  interchange. 
I  "would  like  to  begin  by  def  ining  "culture"  and  ^'interchange."^  Singer  (12), 
in  his  perceptual  model  of  cultures,  describes  a  cultyjre  a^  a  patfeerrr  of  per-'* 
ceptlons  and  behavior^  which  is  accepted.and  eKpe<;te^d  by  an  identity  group* 
Since  by  definition  eB<ih  identity  feroup  has  its- owrwpattern  of  Whavloral 
non^s,  each  group  may  be  said  to  have  its  own  culture. 

A  dyad  is  the  fundamental  unit  of*  an  organization  (2)  or  culture.  An 
Interchange  dyad  operates  to  achieve  a  mutual  purpose,    Intercultural  inter- 
change is  centered  in  intera<^tlon,  and  the  communlcator^Jhav^e  an  opportunity 
to  change'each  ^ther  in  fundament^al  ways  (6).  *  * 


Whether  the  interchange  is  £ace-to^£a<;e  or  interface,,  a  learning  climate^t  ^ 


that  is  indicative  of  a  high  level  of  trust,  sp 
to  facilitate  group,  interaction,  In^change  of 
of  compleK  problems.  -  ^ * 


elty«  and  ope^ess  seems 
|ormatlon,  an^  the  S9lving 
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I  would  llVe  to  cite  two  examples  of  face^to-face  groups  that  were  able  to 
achieve  their  learning  objectives  by  changing  the  climate*  'The'flrst  group  . 
consisted  of  adolescents  at  Trlpler  Army  Medical  Center  who  were  referred  by 
the  courts  and  by  theffi:  sch&ols  for  group  psychotherapy-  * 

Ideally,  In  group  counseling  members  may  be  considered  to  be  escperts  In 
their  own  problem  area  and  may  function  as  peer  counselors  6y. sharing  Informa"' 
tlon,  b^havin^  in  a  supportive  manner  that  would  encourage  ;dnteractlon*  This 
would  happen  If  the  group  is  perceived  as  warm,  empathetlc,  and  sincere  by  the 
membership. 

^    After  two  sessions  the  cQunselor  considered  this  particular  group, to  be 
"cold,"  "closed,"  and  "hostile/!    How  could  you  generate  warmth,  openness,  and, 
spontaneity  in  such  a  gxoup?    I  offered  an  Intervention  in  the  form  of  commu" 
nlcat]lon  training,  based  on  the  success  of  a  peer-^counselin^  project  at  Ka^u-^ 
ku  High  School*      .  '  ^  .  ^ 

The  Kahuku  Project        selected  trouble^-^^makers  in  school  for  twining  as^ 
peer  counselors*    In  measuring,  t^e  success  rate,  there  was  no  significant  dif- 
ference between  the  professional  counselors  and  peer  Coutts^ors*  .  Furthermore, 
the  peer  counselors  went* on  Co  take  active  roles  in  th^  mainstream  of  school 
life  in  both  scholarly  .endeavors  and  in  extracurricularv^a^tiy^ties*  .Inter-' 
personal  communication  training,  which  was  the  heart  of  pRH^rainln*g  content 
for  the  peer  counsellors,  was  cited  as  the  variable  that  made,  the  difference 
in  their  new  relationships  with  their  teachers,  administrators,  and  fellow 
students**    Through  comm^Jnlcation.  training  the  peer  counselors  were  able  to 

change  their  environment  so  that  leariping  could^  take  place* 

*     *  ^ 

Using,  a  pre-test,  post-test  quasi-experimental  design  (9) I  woir^ed  with 
the  Trlpler  group,  using  various  activities  in  communication  training  as  the 
independent  variable*    Many  of  the  activities  had  b,ean  tested  previously  in^ 
workshops  with  the  University  of  Hawaii's  communication  classes  (8),  with  the 
University's  residence  managers,  organizations  from  the  business  and  political 
settitors,  and  a  group  of  trainees  which  included  a  large  number  of  the  district- 
court  judges  on'Oahu*  * 

\ 

The  dependent  variables  were  d^easures  of  trust,  closeness,  and  spc>ntanel- 
ty*  After  two  sessions  of  communlcatloR*  training,  wfien  the  p^^t-itest  me^ures 
showed  significant  ^in  scores  in  these  elements  sr^  t^e  group  continued  with 
their  counseling  activities*  Professlonai  counselors,  who  continued  to  work^ 
with  the  group  indlcated^that  in  the  subsequemt  sesslqns  there  wa^  evidence  of 
supportive  behavior  that  encouraged  a  high  level  of  participation  and  problem- 
solving*'*    .  '  ^ 

,  '  Can  comnunication  training  build  learning  contexts  when  the  participants 
arff  not  face- to^'^f ace  but  separated  geographically?    Can  persons  of  ^different  . 
cultural  bacftgrounds  who'  are  widely  separated  by  space  create  a  viable  learning 
context  which  would  enable  an  effective  interchange  of  cognitive  ^nd  affective 
messages?    Iir  the  summer  of  1971  my  comnunlcatlon  class  at  the  UnlverslJ?y,  of 
Hawall-Manoa -was^  involved  in  the*  first  PEACESAT  learning  experiment,  when  it 
ytas  interconnected  by  satellite  with  the  communication  class  on  Hllo  campus. 
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The  24  students  on  t^e  Hilo^^,g^£^l§  were  primarily  local  re8i4|nts,  mostly 
Orientals  and  a  few  Caucasians.    The  30  students  on  the  Honolulu  campus  were 
a  cosmopolitan  group  frc^  Cambodia^  ^laysia^  Vietnam^  tKe  Philippines^  Cali- 
fornia^  Texas^  Alaska^  and.Havaii*  I 

.  The  experin&ntal  design\called  for  a  series  of  12  interchanges  between 
^the  two  groups  dealing  with  six  J^inds  of  intel^rsonal  communication:    basic  . 
intelligibility y  giving  directions^  problem  solving^  and  attitude  prediction* 

'In  communicating  affects  (friendliness ^  sincerity^  relationships) «  the 
intended  and  perceived  messages  of  the  satellite  groups  were  positively  cotre- 
lated  at  the  ^05  lei^l  of  significance*    In  information  gain  the  mean  gain 
scores  of  the  satellite  group  (l^noa)  were  significantly  higher  .than  those 
of  a  comparison  peer  group  who  participated  in  a  similar  activity  face-to-face 

'    ^  A 

In  the  informatioSrgsin  activity  the  satellite  groups  decided  to  have 
interchanges  rather  thatr'lecturesy  because  in  a  prior  session  one  of  the  team- 
mates had  spoken  for  seven  minutes  before  realizing  that  she  was  not  transmit- 
ting, because  of  a  t^echnical  failure*    Intermittent  checks  requesting  feedback 
xjould  have  caught  this  error  earlier*    An  interchange  model  would  permit  this 
more  readily  than  a  lecture  format* 

,  The  information -gain  ekei^se  was  the  activity  that  maximally  utilized 
the  out;comes  of  conmtpnlcatlon  training^  such  as  the  units  on  communicating 
affects  and  basic  intelligibility*    An  inference  can  be  made  that  the  signi- 
ficantly highei;^  achievement  of  the  satellite  group  over  the  face-te-face  group 
was  the  result  of  communication  training  la  which  the  design  was  appropriate 
for  the  group  that  communicated  by  means  of  two*way  au^io  systems* 

An  Interchaikge  model  over  the  tele-lecture  format  was  utilized  in  a  group 
teleconference  in  a  recettt  project  I  participated  in  this  past  summer^  "The 
Use  of  Teleconmunlcations  Technology  in  the  Training  of  Rehabilitation  Person- 
nel** (2).    The  project  Included  three  four-hour  sessions  at  which  rehabilita- 
tion personnel  ab  well  as  communication  specialists  were  present^    The  tele-' 
conference  dealt  with  the  topic  of  learning  through  telet^onferenciSg*  Parti** 
^cipants  from  Hawaii^  Alaska^  and  cont^ental  United  States  *were  interconnected 
by  a  two^ay  .audio  system  called  the  **Meet-m^"  bridge*  '  The  first  session^  a 
lecture  on  telecommunications^  generated  feedback  concerning -the  participant?* 
preference  for  an  interchange  system*    The  last  two  sessions  utilized  small 
groups  by  regions^  ^ich  produced  a  higher  level, of 'interaction  than  the  first 
session*    Although  the .opportunity  to  give  feedback  changed  the  format  from 
lecture  to  interchange^f^there  appeared  to  be  a  few  members  dominating  the 
interaction*  "  ^ 

The  participants  attributed  their  reluctance  to  speak  out  publicly  over 
the  two-way  audio  system  as  "stage  fright/'  the  feeling  of  vulnerability  be* 
cause  ^*'the  Whole  world  is  out  there  listening  to  you**'    In-  their  face-to-face 
groups  at  the  conference  slte^  however^  they  w&e  open  and  spoi|tl^eous*  . 


X 
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The  Opposite  of  '^stage  fright"  Is  a  class  of  activities  Identified  as 
composure  practices*    Composure  Is  used  In  the  sense  intended  by  Goffman  (5) 
as  self-control«  self-possession^  or  poise*    These  three  forms  are  Illustrated 
in  the  following  way: 

1*    "Composure  has  a  behavioral  slde^  a  capacity  to  execute  physical 
tasks  Ctyplcally,  involving  small-muscle  control)  in  a  concerted^ 
smooth*  self"controlled  fashion  under  fateful  circumstances* 

^    2,    "Along  with  the  value  of  smooth  movements  and  unruffled  emotions, 
we  can  consider  that  of  mental  calmness  and  alertness,  that  Is 
presence  of  mind*     ,  W 

3,  /  "Stage*cdnf Idence  -  the  capacity  to  withstand  the  dangers  and 
<  opportunities  before  large  audiences  without  becoming  abashed* 
embarrassed,  self -(^onsclous *  or  panicky*"  .  ^ 

Concommltant  with  composure  Is  the  affect  of  "feeling  more  at  home  In  the 
world"  (14)*    CoiBposuje^-^d  "feeling  at  home  with  the  world"  appeared  to  be 
^  by-product  of  the  communication  training  of  tife  Trlpler  and  JCahuku  groups* 
It  w^  also^demonstrated  by  the  satellite  groups  between  the  Hanoa  and  Hilo 
caii5)uses*    Is  this  an  outcome  that  can  be  incorporated  into  communication 
training  for  group  teleconferencing? 

In  the  two-way  audio  systems,  communicators  were  able  to  utilize  two 
kinds  of  auditory  cues,  verbal  and  nonverbal*    The  nonverbal  cues  were  para- 
slanguage  cues  such  as  intonation^  rate,  volume, ^and  quality*  -Training  in 
these  components  we're  Included  In  »the  commuii  lea  ting  of  affects.    However,  In 
the  group  teleconference  4>y  coid|>uter,  the  output  Is  visual  -  print*    The  ba- 
sic dyad  comprises  a  wrlter-readet  relationship^ 

Can  a  viable  learning  atmosphere  tie  created  In  group  teleconferencing 
by  computer?    In  the  first  large-scale  investigation  of  Its  kind  the  National 
Science  Foundation  conducted  extended  observations  of  approximately  500  mem- 
bers of  more  than  18  organizations  that  used  computer  cbnferencing  iX^)* 
Among  thes^ organizations  were  NASA,  the  U*S.*  Geological  Survey,  ERBA,  and  the 
Kettering  Foundation*  ^A  total  of  5,400  houts  were  analyzed  In  depth* 

Some  of  the  variables  affecting  the  atmosphere  were  (1)  group  leadership, 
(2)  Interpersonal  feedback,  C3)  volume  of  information,  and  (4)  skill  in  ty* 
ping*    IVo  other  variables  were  experiencing  of  synchronous  communication 
(where  two  or  more  people  were  present  simultaneously)  atid  the  ^^recelving 
ratio'*  (the  ratio  of  private  messages  received  to  all  private  messages  sent)* 

/l^fferences  in  groiq>  leadership  did  much  to  enhance  the  atmosphere  or  to 
cre^e  ambiguity  about  personal  contact*  .Immediate  interpersonal  feedback 
was  sometlmes^  lacking,  aince  It  may  have  been  several  days 'until  others  see 
C5ie*s  messages;  even  there*  there        no  certainty  that  the^  would  respond* 
Also,  the  volume  of  Information  in  a  computer  conference  can  become  overwhelm-* 
ing  and  further  discourage  a  sense  of  interpersonal  interaction*  ,  A  lack  of 
typing  skill  may  mean  that  some  ^ave  assigned  subordinates  to  sign  in  for 


The  concept  o£, twigging''  to  handle  inforaation  overload  among  members 
in  ^e  scienVific  commtinity "was  introduced  by  Weick  (15)*    "Twigging'*  entails, 
the  balancing_^i)f  relevance  and  qu&tity  of  information  by  means  of  adjustments 
in -the  per?£eived  .environment  and  the  practices  applied  to  it-    To  maintain 
this  balance,  the> reader  changes  .either  relevance  (desires)  or  quantity*  Some 
cognitive  objectives  on  ways  in  which  to  handle  overload  and  their  advantages 
and  disadvantages  may  be  useful, . 

As*far  as  motivational  variables  are  concerned,  if  oife  looks  at  motiva- 
tion as  a  function  of  achievement  rather  than  the  reverse,  a  satisfying  in-  ^ 
terchange  would  generate  greater  motivation  tow3r4  the  seeking  of  similar 
rewarding  experiences. 

Conmiunication  training  may  have  been  minimized  as  an  integral  part  of 
groijp^^teleconferencing  because  of  the  notion  that  comnunicating  involves 
"common  sense*"    However,  as  Szaly  (11)  emphasizes,  the  greatest  illusion  is 
the  ''universality  of  pommon  sense,"  I  ^  ^  ' 
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THE  INTERDISCIPLINARY  M*S*  PROGRAM  IN  TELECOMMUNICATIONS  AT  BOULDER, 
AND  ITS  POSSIBLE  USE  FOR  TRAIlStING  STUDENTS'  FROM  OVERSEAS  ^ 

Leonard  Lewln  ^ 
Coordinator,  M*S*  Telecommunications  Program 
University  of  Colorado  at  Moulder 
Boulder,  Colorado 

Abstract 


A  description  Is  given  of  the  Inception  and  operation  of  the  Master^s 
Program  In  Teleconmiunl  cat  Ions  at  Boulder,  and  covers  thev  program  structure, 
use  df  media,  the  telecommunication  semlnan,  the  thesis  ,  the  student  body, 
pi^gram  administration,  and  overseas  students  at  Boulder*    The  needs  of 
developing  countries  are  outlined  and  a  discussion  Is  given  of  a  proposed 
new  International  Center^  for  Telecommunications  Education  to  operate 
alongside  the  existing  program,-  for  the  special  training  requirements  of 
Third  World  senior  executives  and  adofnlstrators* 

PROGRAM  INCEPTION  .  , 

The  Telecommunications  master^  s  degree  at  the^ilversity  of  Colorado  Is 
a  graduate  degree  from  an  interdisciplinary  program,  started  In  1971  after 
more  thataa  year  of  prepai^lon*    the  Initial  Idea  of  developing  a  master^s 
program  tAiat  wgs  neither  an  engineering  progx^  nor  a  social  science  progratd 
but  one  that  h^lpeif  to  bridge  the  gap  between  the  technology  and  the  social 
structure  In  vhlch  It  Is  governed  and  operated,  resulted  ^rom  coi^vepeatlons 
between  some  member^  of  the  U*S*  Department  of  Cotna&t^€^y^^  representatives 
from  the  Unlverslt3^*s  Departments  ojf  Political  Science  and  Electrical 
Engineering*  .  ' 

The  original  objectives  of  the  program  Iticluded  providing  a  curriculum 
In  whixih  students  without  necessarily  any  formal  technical  backg^tind  but 
with ^an  .Interest  Ih  communications  could  learn  some  of  the  vocabulary  and 
concepts  which  underlie  the  technology  of  telecommunications  systems  while 
also  providing  detailed  information  on  the  economics  and  political  structures 
which  govern  the  industry*    At  the  same  time,  we  wanted  to  develop  a  program 
In  which  engineers  could  learn  %bo^t  the  social  and  economic  structures  while 
Improving  their  knowledge «of  the  technology^   We  also  hoped  that  by  placing 
these  p two  groups  of  students  In  many  of  the  same  classes  and  by  having  them^ 
work  together  In  teams  of  twos  and  threes  on  projects,  that  both  groups  would 
obtain  a  better  understanding  pf  the' conq^lex  social, ^political,  economic  and 
technical  problems  which  govern  the  .field* 
f 
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PROGRAM  STRUCTURE 

'nie  program  was  initially  designed  around  a 'tvelve-^ioonth  enrollment  and 
the  eOTning  of  a  miniimiin  of  30  credit  hours*    It  commenced  with  a  core 
dtructur-e  consisting  of  two  courses  from.  Electrical  Engineering,  one  from 
Political  Science,  one  from  Business  and  one  from  Sociology*    Although  not 
obligatory,  moss,  studentrs  were  expected  to  tak^  the  core  courses,  together 
with  a  number  of  electives*    In  addition,  there  was  the  telecoiranunications 
seminar,  a  weekly  event,  and  a  sxjm^er  project  or  thesis. 

In  the  Subsequent  evolution  of  the  program,,  a  course  ''The  Introduction 
to  Communication  System  Theory"  was  added  to  provide  an  expositic^.  In  an 
engineering  context,  of  necessary  basic  mathematical  and  electi;ical  concepts. 
Further  courses  added  were  in  th<e  areas  of  telecoimnunication  law^^  computers 
ahd  telecommunications^  data  transmission,  the  telephone  network, 
electromagnetic  transmission,  engineering  management,  engineering  economy, 
and  mass  media  and  society.     In  addition,'  a  .'telecommunications  laboratory  ,  ' 
was  set*up  with  NSF  funding,  for' the  roughly  50%  of  students  lacking  arw 
adequate  contact  with  the  electrical  side  of  the  subject*   ^Tgf  the  summer>  s 
courses  on 'cable  TV  and  current  Issues  in  telecommunications  policy  were  ^ 
added,  '^^^^ 


With  the  further  development  of  the  curriculum  as  outlined  above,  an 
additional  feature  became  apparent;    the  number  of  relevant  courses,  both 
core  and  elective,  has  grown, such  that  the  students^are  confronted  with  an 
almost  embarrassing  choice.    With  a  12-hour  requl>rement  per  semester  there 
are  just  not  enough  hours  to  go  around*    Very  few  students  voluntarily 
exceed  the  minimum,  and  those  who,  have  tried  15  hours  per  semester ,^which  is 
the  maximum  that  th^  Graduate  School  recognizes,  find  that  the  load  is 
excessive*    Quite  a  few  students  extend  their  enrollment  to  18  months,  and 
where  j>ossible,  they  are  now  encou^ged  to  do  this  -  ^  The  further  period  thus 
made  avai^lable  enables  quite  a  few  additional  courses  to  be  taken,  and  has 
the  further  advantage  of  helping  to  prevent  the  curriculum  from  being 
overweighted  with  engineering^type  courses*  ' 


USE  OF  MEDIA 


About  five  years  ago,  when  a  number  of  students  were  registered  on^  the 
tk>lorado  Springs  campus  (some  100  miles  from  Boulder),  an  attempt  was  made  to 
.use  video-taped  material  to  save  ^Unnecessary  travel*    The  professor  con- 
cerned had  previously  taped  some  of  his  other  classes  successfully  and  was' 
willing  to  try  the  method  out    here*    Dr*  James  Gibbons  qf  Stanford  had 
earlier  shown  that  sqperior  understanding  of  lecture  material  was  possible 
in  small  groups  using  video-taped*material  ahd  selected  tutor^^    In  ^he 
present  instance  the  experiment  was  not  judged  a  success*    The  class 
presentation  involved  much  interaction  with  the  students  and  although  this 
came  over  well  on  the  tape,  the  viewing  students  were  unable  to  participafte 
directly*    Presumably  with  a  live  broadcast  and.  telephone  contact  the 
process  could  have  been  improved,  but  the  facilities  for  this  were  not 
available. 
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Mainly    because  most'^'of  the  classes  tn  the  teleconimunications  pi?2^ram 
are  of  this  int^active.form  rather  than  straight  lectures^  no  further 
attempts  hayl  been  made  to  use  the  media  to  extend  the  presentations  off  '  ,  . 
campus^  tSbugh  the  mattCT  has  been  looked  at  again  from  time  to  time* 

\      ■  ■  ^  ■  ^  " 

TELECOMMUNICATIOHS  SEMINAR  -  '  '  ■ 

The  seminar  i^>a  weekly  event,  and  although  not  oi^irially  for  credit,  * 
it  now  earns,  at  the  students/  request,  1  credit -hour  per  semester,  with  the 
number  of  hours  f^r  graduation  Increased  to  32,    It  is  the  only  parp  of  -the 
program  that,  is  strictly  mandatory.    Lasting  ^bout  two  hours,  It^^lsually 
consists  of  a  lecture-ftype  exposition"  followed  by,  or  interspersed  j^ith,     ^  * 
questions,  comments  and  discussion,  ^  The  purpose  is  to  expose  the^^students 
to  a  broad  spectrum  of  points  'of  view  on  a  wide  range  of  topics  ^^o  as  to 
supplement  and  also  exemplify  the  in-depth  course  material, 

<    The  p^rogram  has  been  extremely  fortunate  to  havB  a  number  of  experts  in 
the  field  who  are  available  locally*    In  particular,  at  the  adjacent 
Department  of  Commerce  facilities  (including  those  of  the^tJational  Telecom- 
munications and  Information  Administration  and  the^Natlonal  Bureau  of 
Standards)  ,there  are  4  number  of  highly-qualified  individuals  with  first-  ^ 
hand  knowledge  of  aspects  of  the  ITU  and  its  various  subordinate  agencies. 
This  has  created  a  unique  opportunity  to  present  the  atudent  jvi'th  inside 
information  on  the  working  of  these  bodies,    dther  local  experts  in  various 
fields  cover  such  topics  as  TV  and  radio  programing,  frequency  spectrum 
management,  local  regulatory  agencies,  the  operatipn  of  the'telephone 
system,  rate^^determlnati^on,  cable- TV  operation,  satellites,  educational 
communication  networks;  and  many  other  diverse  subjects. 

Wefeel^that  this  seminar  Is  an  essential  and  valuable  part  of  the  total 
program,  as  it  helps  to  maintain  a  variety'  and  balance  that  might  be  lost 
from  a  mere  personal  selection  of  elective  courses.    It  provides  "real 
world*^  exposure  of  a  kind  not  readily  available  in  a  more  academically 
oriented  course,       ^    ,  *  ,  ^  -  ^ 

THE  THESIS  \  ' 

^he-pi^oject  or  thesis  is  a  substantial -^art  of  the  student.'s  contri-*^ 
bution  to  the  program,  \  Xhe'ntain  difference  between  the  two  forms  is  that  ^ 
thesis  must  be  done  by*a  single  student,  whereas  the  project  could  be  a  team 
effort  by  two,  ^r/maybe  three,  students.    Otherwise,  the  same'  standard  is 
required  f6r  each:    but  as  of  now  only  the  thesis  is  accepted  by  the' 
Graduate  School  for  record  and  placement  in  the  college  library. 

Normally  the  project/thesis  is  done/during  the  summer  months,  though 
most  students  are  preparing  for  it  one  wa^or  another  from  al^out  the  begin-^ 
ning  of  the  calendar  year.    The  choice  of  subject  is  left  to  the  students, 
ana  almost  without  exception,^  they  turn  oi^t  to  have  a  prior  interest  or 
knowledge  that  leads  them  to  a  suitable  clioice  that  is  then- confirmed  by  the 
studeOt*Si Sfeesis  committee.    The  range  of  subjects  has  been  extraordinarily 
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*  from  a  con^rderatlon  of  the  University's  telephone  exchange  to 

Europeap  cable  TV;  from  emergency  coiiimunlcatiK>fis  In^  Colorado  to  an  analysis 
of  teleconffliuni^daflons  In  developing  countries!  from  the  production  of  TV,'  ^ 
programs  on  Public  Access  to  the  use  of '  telecommunications  by  the  BQulder  * 
medical  c^mniunlt;y;  from  domestic  satellites  to  pay-cable  econopalcs*'  It  Is  . 
a  pleasure  to  note  that  well-^placedy  Indlvlduals^in  Industry  and  government 
have  volunteered  to  help  In^  ovSlrseelng  certain  o)^  these  projects,  to  o 
everyone's  benefit*    .  ^  \      .  '  • 

THE  BOULDER  STUDENT  BODY  .  ^ 


The  age' spre^  of  enrolled  students  has  been  from  the  early  twehtles  tQ 
over  50,  with  an  average, age  of  about  30. ,  The  military  shoved  a  aubstantlal  ^  ^ 
Interest  In  the  telecxmtounlcations  pifogram  from  its  Inception*    In  the  ^Irst,. 
few  years  It  provldecl  about  'S0%  of  the  enrollment,  though  thi/s  percentage     u  ^ 
has  declined  In'  the  last  few  years.    At  the  same  time,'  we  have  noticed  an 
Increase  both  In  applications  from  overseas,  and  also  In  the^umber  of  -  l 
In-state  students,  who,  hy  and  'ljargei  have  ij^de  up  onJ^  a,  small  part  of  t^e^ 
class  -  *  '      ,     .  .  "  * 


Many  of  th^  studlnts  are  "mature"  students;  with- a  considerable^^^  back-  - 
ground  In  the  real  w^irld*    The  military  students  In  particular  ,  have  a  wide  * 
r^nge  of  experience  In  dealing  with  large  and  cbmpleK  ^cosmiunlcatlon^ systems, 
and  they  bring  to  the  class  a  discipline  and  a  cam^a'clerie  wh^h  In^l^ences* 
th^  class  atmosphere  in  an  unmistakable  and  beneficial  way^ 


Many  students  leave  their  jobs  to  come  to  the  program  and  support 
themselves  on  savings*    Some  work  part-time,  taking  two  to  three  years  to 
complete  the  program.       *  '  ^  , 


PROGRAff  ADMINISTRATION  AT  BOULKER"       -      ^  ,  ^ 

^  ^       "  ^  ^  :  ^  . 

Most  of  the  staff  for  the  program  were  already  teaching  in  varloxis 
.departments,  and  a  re-arrangemenf  of  schedulela  and,, In  some  caffes,  ait 
Increased  Reaching  load,  provided  the  necessary  ^^ulty  involvement  to 
permit  the  program  to  get  under  way  with  an  initial  grant  o£  some  $80,000  .  \ 
from  the  National  Science  ?outidatlon*    Both  initial  costs  ofeM^rganlzlng  the 
material  anc^rpfessors^  salaries^  were^- covered  by  ^Is*    Subsequent  gratits<^ 
hy  the  International  Comnmnlcatlon^  Association  of  $6,D00  per  year  for 
several  ^eai;3  enabled  some  assistance  to  student  fellowships  to  be  made*^ 
Currently  the^  program  Is  receiving  about'$2,500  In  donations,  most,  o^  whlch 
,is  earmarked^ for  student  grants-in-aid,  but  this  s«mjioe^  not  go  Very'far,-*' 
and  Is  quite  Inadequate  to  provide-even  one  full-time  scholarship* 


It  app^r^  that  V this  program      well'^known ,  both  natlona^lly  and 
overseas,  with  llnterest  having  been  shown^  from  as  far  away  as^^Australla*.  "  An 
liiltlail  mailing!  of  brochures  to  departments  bf  electrical  englneerlng^^and 
political  defence  brought  in  a  very  large  early  response*    The  progranHts 
also  well-known ~\to^  f^he  U*.S»  military  and  to  govemjnent  agencies**  One  of  the 
spurces  of  publicity  is  the  students  themselves,  both'^in  talking  to  other 
potential  studfen^s  and  also,  indirectly,  via  their  projects*    The  latter. 
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often  Involves \thein  In  cprrespondence  with  Industry,  state,  and  national  , 
goveminent  agencies^  and  consultancy  flrtn^,  with  a  consequent  .valuable,  if 
unwitting^  publicity  for  the  program*  '    ,  '/  ■  *  \ 

Many  students,  including  those  from  the  military, ^  return  to  their 
previous  jobs  after  completing  the  ^program*  -  ^  Aliout  a  third  of  the  class  seelj) 
a  new  job,  either  with  Industry,  government,  or  privately.    It  appears  that 
iDost  students  hl^  fountl  the  job  they  wanted  fairly  quickly;,  and  Indications 
are  that  previous  experience,  and  in  particular,  a  good  technical  background 
is  a  very  defii^te  asset*  ,      *  ^ 

'  '  ' 

STUDENTS  FBOM  OVERSEAS 

A  substantial  number  of  overseas  students, ^postly  from  Africa  and  the. 
Middle  East,  have  giddoated  from  this  program*   *The  majority  were  sent  by 
their  respective  governments,  ^but  some  of  the  few  that  were  self-supported  ^ 
tended  to  encounter  funding  probl^os*    Since  all  classes  are  conducted  in 
the  English  lang^^,  fluency  in^English  is  essential*    The  University 
i?eqtiir4l&  an  adequ^t^  score  on  tl^  TOEFL  test,  or  other^demonstr^tion  of  an 
ability  in  Englfsh,  ,but  there  i"a  difference  between»i  ability  to 
"get  by*'  in  a* language,^  and  to  be'really^oficiient  iiyit*    Some  of  the  . 
classes  requir^'^^bstantial  amount  of  reading  and  wfitttig  of  papers,  and  ■ 
a  bare  sufficiency  in  English  is  not  really  enough  to  enable  the  student  to 
.do  well  at  this*  ^  * 

There '^is  a  similar  ^insufficiency  in'elementary  mathematics*  Most 
students  have  at  one  time  or  another  been  exposed  to  the  netess.^ry  algebra 
and  trigonometry,  but  an  absence  qf  fluency- in' handling  these  conc^epts^,  both 
jr^dily  and  correctly,  is  apparent*    The  infirodu^C^ory  course  mentioned 
earlier  offers  needed  revision,  but  a  certain^  miniiAum  basis  is  needed  for 
this  to  he  able  to  take  root*         ^  '  -    ^     '    *  '     ^  —  , 

l?ot  all  overseas  students  return  to  their'^^flher  country  on  graduation* 
Motives  vary,  of  bourse,  but  in  the  past  year,  for  instance;  students  from 
Iran  and  Lebanon  have  been  reluctant  to^retum,  and^  have  sought  ways  of     »  ^ 
remaining  in  the  U*S*,  at  least  temporarily*  ^ 


To  acconnodate  the  specific  %eeds  of  these  Overseas  students,  ifmay  be 
necessary  to  expand . somewhat  the  Political  Science  course  on  international 
regulation  in  order  to  cover  still  fnore*  background  on  the  workings  of  the 
agencies  of  the  ITO*    The  treatment  of  aspects*of  operating  a  national 
network,  particularly  as  part  of. an  international  network  linked  by* 
satellites  and  cable,  would  also  merit  some  expansion*    The  local  Bell 
telephone  management  has  expressed  an  Interest  in  such  educational  and 
traininl^post^ibillties*    There  1b^,  further,  ^e^dlk^lihood  that  the  ^ 
Ihilverslty  may  shortly  become  invoked,  in  sp^ial  training  semii(utrs  in 
telecomnun lea t ions  for  high-level  U*S*  executives*,  w^.th  the  possibility  of  ^ 
fruitful  interaction  with  the  Boulder  telecommutiicatiohs  program  and  senior 
overseas  students*  \  , 
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Technician  training  is^another  matter*    Most  universities  have  a  depart- 
ment of^  electrical  engineering  dealing  with  such  matters,  but  |!rexas'A&M; 
University ^has  a^speclal  4-year  program'  for  undergraduate  trainees, 
culminating  In  a  B*&*  In  Engineering  Technology  with  a  speciality  In  ^ 
Telecommunications*    It  would  probably  be  difficult  to  better  thlfii  ad*  hoc 
c^irrlculum*  ^  *  •  ^ 

*  ■  , 

OTEDS  OF  DEVELOPING 'COUNTRIES  \        ,  ' 

.TJiobe  developing  countries  with  universities  offering  engineering' 
programs,  even  those  without  an  emphasis  on  telecommunlcatloris,  are 
'generally  able  to  train  electrical  engineers  who  can  Install,  operate,:  and 
maintain  the  telecomQiunlcatlon  services*    Although  many  administrators  from 
developing  countries,  especially  the  newer  and  smaller  ones,  W9uld  ££lppreclate 
additional  help  In  training  both  engineers  and  technicians  (especially  help^ 
In  financing  ta  send  their  students  to  schools),  the  problem  ^eems  to  be 
^een  as  one  ^hat  Is  being  solved  to  the  general  satisfaction  of  most*  , 
Certa;Lfrfy  Dj?<5grams  ^lll^e  that  at  Boulder  could  be  of  benefit  here*  Howe^rer, 
th^re  Is^^^e 'major  deficiency  In  training  which  has  been  repeatedly 
mentTOtfed  by  administrators  of  telecommunication  agepcles  from  developing  ^ 
Countries*    They  expressed  concern  about  the  relative'  lack  of  proper  training 
of  managers  of  telecommunication  systems  to  enable  them  t<y  see  and  overcome 
the  larger  problems  of  regulation,  of  finance,  6f  the  need  for  total  system 
Integration,  and  to  determine  what  level  and  type  of  technology  Is  appropri- 
ate for  their  countries*  particular  needs*   ."Appropriate"  IrLJihls  sense 
applies*  to  the  level  and  kind  of  services  offered  to  the  technological  level 
of  engineering  and  maintenance  staffs,  to  the  availability  of  capital  foX 
equipment^  ^vestment ,  to  the  equipment's  revenue  production  capabilities  and 
t6  long*range  ^oals  and  priorities.    The  most  modern  and  mos^  sophisticated 
equipment  may  not  be  appropriate  for  a  particular  developing  country.  There 
Js  the  question  of  whether  the  maintenance  staff  can  properly  handle  new 
equipment  and- whether  retraining  Is  worth  the  expense*    (^estlons  of 
modernity,  national  prestige,  politics,  public  relations,  requirements,  etc  * , 
clash  with  sound  Engineering  and  financial  judgment.    Many  of  the  existing 
telecommunications  training  programs  In  the  developing  cQuntrles  do  not 
address  themselves  to  these  latter  questions*    Tor  Instance,^  the  CETUC  ' 
program  In  .Bjrazll  consists  virtually  entirely  of  technical  course^,-  Even 
where  good  technical  programs  exist  there  appears  to  be  relatively  little 
emphasis  on  s^ch  features  as  switching  systems* 

^. 

The  I*T*U*  wlth-funds"froiirU**N*D*P,  ha's  launched  an  extensljjp  . 
technical  assistance  program  which  Includes  some  emphasis^  on  rwilatlon, 
although  this  appears  to  be^ln  Isblated  Individual  areas*  Th^f^echnlcal 
assistance  program  of  the  I*T*U*  Is  Indeed  essentially  technical.  As 
reported  In  some  detail  In  the 'Union's  annual  reports,  such  assistance  Is 
frequently  prov^lded  to  governments  In  the  preparation  of  specifications  and 
tender  analysis  for  transmission  networks*     It  also  Includes  assistance  for 
^  the.  Intlferatlon  and  coordination  on  several  sub'reglonal  programs  for  the 
development  of  telecommunication  systems*    The  assistance* ts  not  designed  to 
offer  training  to  produce  managers  with  a  balanced  and ^Integrated  background 
In    both  the  requisite  technical  and  nontechnical  areas* 
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A  CENTER  FOR  THE^  TRAINING  OF  THIRD  WORLD  TELE  COM^fUNI  CATIONS 
EXECUTIVES  ANB^  MANAGERS '  "  w  - 


Dlffereijt  segments  of  the  telecommunications  maniagement  community  need 
different  types^of  programs  to  ejcpand  their  horizons  and  tp  fill  In  gaps  In 
their  backgrounds*    If  th^y  are  to  make  executive  decisions  that  lead  tc|  the. 
development  of  well^lntegt^ted  telecommunications systems  which  are  compati- 
ble both  with  current  equipment  and  with  the  futijxe  developments  resulting 
from. rapidly  changing  technology  and  the  Internatiyonal  political  scence^  ^^^y 
need  a  broad  background  and  knowledge  of , trends.    Executives  of  the  leyel  of 
^    director  general  for  telecommunications  or  postal  telegraph  require  traln^ 

Ing  that  'chfi  be  compressed  into  relatively  short  Ijlocks  of  tlme^on  the' 
^  order  of  a  few  days  to  a  month.    Programs  for  this  'gr^up  of  executives 
require  emphasis  on  policy*  planning*  future  developments  and  Jihe.  long-' 
range  Implications  of  various  political  and  technical  decisions*  Programs' 
,  for  this  group  of  Indivld^uals  are'  quite'  different  than  that  of  directors 
resppnslble.for  the  day-to-day  operations  of  the  telecoMmanlcatidns  system 
or' the  construction  ^nd  li^stallatlon  of  a  particular  system*    This  latter 
group  of  managers  can  a£ford  longer- periods^  of  training  that^Ts  considerably 
more  concerned  with  the  details  of  current  technology*  compatibility  with 
pas6  systems*  snd  futt^re/ developments*    they  are  less  concerned  with  the 
problems  of  the  impact  of  system  design  on  longrrange  social  structures  and 
community  development.    They  have  all  th^  problems  they  can  handle  in  seeing 
,   that  the^system  gets  properly  installed  and  can  be  maintained  in  a  workable 
fashion^  and  the^lme  scale  on  the  effect  of. future  developments  is  much 
shorter  ^han  that  pf  the  chief  executives. 

The  Bell  System  hasr  developed  a  diversity^  of  programs  at  their  training 
centfer  In  Illinois  to  deal  with  a  substantial  fraction  of  these  problems; 
Many  features  of  their^ program  would  be  approi)rlate  for  the  training  of 
personnel  from  developing  countries^  although  the  program  we  envision 
covers  a  broader  range  of  problems ^and  technologies*    For  example «  problems 
associated  with' policy  matters  on  broadcast  material  and  the  distribution  o£_ 
Information  through  a  network  such  as  educational  TV  may  very  wall  be  of 
.  Interest  to  a  lar'ge'part  of  our  intended  student  bddy*    Ad^iJi^i^Tvally  *  it  is 
appropriate  that  the  training  consl^:^  a  much  wider  diversity  of  equipment 
and  tecfxnlques^  as  there  la  a  much  greater  multiplicity  of  sources  v^nd 
approaches  to  telecoimaunication'^  problems  on  a  world-wide  basis  than  that  ' 
utilized  by  AT&t:  .  '  >  v  - 

In  addition  .to^the  course  content*  the  acquisition  of  appropriate 
living  classroom  and  laboratory  facilities  Is  necessary  In  order  to  provide 
an  environment  lA^ere  this  class  of  student^;  can  function  effectively. 
Previous  experiences  show  that  the  students  have  a  great  deal  to  JLearn  lErom^ 
each  other*  as  well  as  frcrm  formal  courses.    The  appropriate  plannln^g  of 
facilities  and  time  schedules  can  greatly  enhance  the  exchange  of  information 
^   between  partlqlpants .    With  appropriate  planning  this  can  well  become  one  of 
thVlEoSi:  significant  and  effective^  parts  of  the  pr-ogram.    In  the  current 
program  at  ther^Unlverslty  of  Colorado  with  master^s  degree  students*  there  Is' 
a  great  deal  of  interaction  among  the  participants  and  a  high  degree  of  con- 
tlnuln^^xchange  of  information  after  gradtiatlon  from  the  program*.  / 
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In  opder  to  accomodate  the  special  training' aftd  educational  needs 'of 
.senior  executives*-  It  Is  recommended  thdjt  an  Internatljmal  Center,  for 
Telecommunications  Education  be  established  at  the  Bould^  Campus  of '-the 
University  of  Colorado  to  permit  the  United  States  to  assist  In  te^communl- 
cationa  training  for  high-^level  personnel  frote  developing 'cotintrlea . 
Indications  are  that  a  "neutral"  academic  environment  would  enhance  the 
efficiency  of  a  training  program  for  foreign  personnel. by  removing  the 
effects*  of  piosslble  extraneous  political  Influences,    Initial  studies  will 
need  to  be  undertaken  In  order  to; 

(1)  further  detail  a  program  specifically  for  senior  l^vel  participants 
from  developing  cotint-rles*    Questions  to  be  addressed  would  Include 
appropr;Late  level,  and  kind  of  training  tjo  be  offered  Including  the 
desirability  of  summer  Internships  and  certain  other  specialized 
training  In  connection  with  U,S,  government  agencies  (FCC,  NTIA) ,  . 

^  and  Industrial  companies  (Bell,  Western  Electric,  IBM,  for  ' 

example)  In  the  ^>rlvate  sector.    Considerable  Interest  In  such 
cooperative  training  has  already  been  expressed  by  repi^sentatlves 
of  b|^th  govemnvental  and  private  Industry. 

(2)  determine  the  potential  demand  and  the  optimum  number  of  senior- 
level  participants  who  could  be  accommodated  at  any  one  time 
together  with  the  resultant  Impact  on  the  University  of  Colorado's 
faculty,  staffs  and  facilities. 

(3)  determine  the  form  of  organization  which  would  be  responsible  for  - 
the  training  of  senior  level  participants  from  developing  countries 

r 

A,  Board  of  Governors  would  be  responsible  for  over-all , policy  determln- 

ation^  particularly  as  regard  long-term  guidance  of:4the  program.    This  Board 

will  have  the  responsibility  of  ensuring  the  effective  functioning  of  the 

Gaining  O^ter  as>d  National  and  International  resource.^  It  will  have 

seven  members  to  provide  input  from  various  segments  of  the  National  and 

International  Interests  at  a  high  level^'of  telecommunications  management* 

It  1^  proposed  the  Board  be  formed  from  the  following  agencies  and 

industries:  .  ^  .  '  ^ 

A  ^  r 

FCC  Major  Telecommunications  Industry  U.S.  Sta^e  Department 

NTIA  Mijtfr  Computer  Industry  University  of  Colorado 

ITU  ,  '  ^ 

*  ^ 

'An  Academic  Operations  Council  will  be  responsible  for  program  develop- 
ment including  the  curriculum^  for  the  hiring  of  a  Dlrettor,  for  reviewing 
operations,  and  for  determining  general  prlcfrltles^    The  Council  will-be  * 
responsible  for  annually  attending  one  or  more  intertiational  telecommuni^ 
cations  confei?6nces  to  assist  in  recruiting  and  orienting  prospective 
participants  to^  the  program.    In  addition,  it  will  be  responsible  for 
selected  follow-up  with  the  sponsoring  foreign  gqvemment' agencies*    It  will 
have  three  members  consistent  wljth  the' interdisciplinary  nature  of  the 
program*  with  one  memUer  from  the  Social  Selene^,  another  frgm  Electrical 
Engineering*  and  the  Third  from  Technical  Management/Economics • 
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The  Academic  Operations  Council^  with  the  advice  and  consent  of  the 
Board  of  Governors^  will  select  a  Director  w^t^  responsibility  for 
performance  and  for  the  commitment  of  resources,  subject  to  policy  ^ 
^established  by  the  Council.  «  . 

The'Dlrector  will  be  fesponslble  for  the  emplojnuent ,  consistent  with 
policies  of  the  University  of  Colorado  an^'^the  t^ouncll,  of  permanent  and 
visiting  pro^esslonar  staff *    He  or  she  will  Ve  responsible  for  establishing 
technical  and  administrative  support, functiens  and  for  employing  staff  to 
support  these  functions.  ,  ^  ^ 

It  Is  tentatlvely^proposed  to  supplement  existing  University  of 
Colorado  faculty  with  six  permanent  and  nine  par.t-time  visiting  fellows  In 
areas  to  Include  the  following: 

t  , 

Computers  and  data  transmission  Legal  and  regulatory 

Economics  ^  Systems  management 

^  Frequency  management  Social  Impact 

History  of  communications  systems         Telephotte  switching 

*  It  Is  anticipated  that  a  number  of  the  part-time  faculty  will  be 
selected  from  the  agencies  represented  on  the  ^ard  of  Governors*    This  will 
permit  the  Center  to  combine  the  e^ertlse  o£  the  agencies  with  that  pf  the 
regular  academic  faculty*  T 

Participants  will  be  i^commended  by  their  respective  governments  * 
directly  tof the  Center  or.through  the  ITU*    Applications  will  be  screened  . 
and  final  selections  made  by  an  Admissions  Committee  responsible  to  the 
Director*  ^  ^        '  ^  ^ 

It  Is  anticipated  that  for  some  period  of  time  the  roster  of  partlcl* 
# pants  will  be  drawn  from  those  who  are  in  the  higher  levels  of  management^ 
planning^  and  operations  positions*    Each  participant's  own  agency  will  be 
expected  to  continue  hls/hei:  salary  while  In  attendance*  ^ 

Further ^investigation  will  establish  son^  estimate  of  level  of  demand* 
One*  estimate  of  the  Center's  ability  to^  handle  on-going  groups  would  be 
15-25  top  executives  for^he  shorter  courses,  and  50-200  at  the  engineer 
level  at  any  one  time  for  longer  programs* 

CONCLUSIONS 

The  bn^golng  master's  program  at  Boulder  Is  able,  with  very  llftle 
change,  to  accoiiiiK>date  the  needs^of  middle-level  overseas  telecdmmunlcatlons 
students*    The  latter  must,  however,  be  reasonably  fluent  in  * the  English 
language,  and  a  minimum  naathematlcal  ability  Is  necessary  In  order  to  malce^  , 
headway  with  the  technical  C9urses*    It  Is  assumed^that  the  student's 
agency  Is  responsible  for  funding  his  educational  ^d  other  costs  for  an 
involvement  in  ^the  program  for  a  period  o>  about  18  months*    For  senior 
administrators  and  executives  of  developing  countries,  a  new  format  Is  ' 
requlre4,  and  the  setting  of  a  new  Internatlonalv  Center  f or  ^Telecomniunications 


Education'  Is  recomiQended  and  Is  currently  under  study*    Such  a  center  should 
have  Input  from  Dbth  national  and  International  agencies  and  should  operste 
In  parallel  with  the  current  Boulder  program* 

Boulder  has  a  very  tolerant  social  outlook^  with  many  overseas 
"  students  at  the  University and  would  welcome  the  opportunity  to  participate 
'in  the  education  and  training  of  the  future  operators^  administrators^  and 
managers  of  overseas  telecommunications  facilities  of  developing  countries. 
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IMPLEMENTATION  OF  TKE  ADVANCED  TECHNOLOGY 
'  •    IN'OiPERATIONAL  ACTIVimS  AND  ITS  EDUCA- 

TIONAL ASPECT  IN  TKE'^I^ELOPING  COUNTRY. 

Djauharl  (*) 
Djoko  Harta.nto  {**) 


1.  ABSTRACT 

tr 

As  a  developing  country*  Indot^esla  has  always  been  faced  with  t^e  prob^ 
lem  of  choosing  the  proper  technology  to  meet  the  objectives  stated  In  the 
main  line  of  The  National  Strategy  In  all  of  its  development  programs. 

In  the  case  of  telecomunlcations*  Indonesia  has  adopted  an  advanced 
technology,  a  Domestic  Satellite  Comnunlcatlon  System  which,  In  the 
Indonesian  language.  Is  known  as  SKSD,    This  choice  has  certain  Implications 
In  Its  operational  activities  with  respect  to  hardware,  software,  and 
maintenance* 

This  paper  discusses  the  problem  of  education  In  relation  with  the, 
operational  activities,  especially  as  related  to  data  communications*  . 


2.  ,   BACKGROUND  ' 

Developing  countries  face  many  problems  In  their  development  activities* 
Indonesia  Is  no  exception,  especially  in  the  area  of  education*  Providing 
education  for  135  million  people  Is  not>an  easy  task*    The  Government  of 
Indotiesfa  has  therefore  recently  established  a  conmlsslon  consisting  of  - 
exp/rts  In  education  problems  to  develop  a  New  National  .Education  Pattern. 

Universities,  as  Institutes  for  higher  learning,  cannot  be  separated 
om  this  pfoblem,    Ladt  of  facilities  experienced  by*^^tate  ^Jnlvetsltles  as 
well  as  Private  Universities  Is  the  main  reason  why  many  high  school  graduates 
cannot  continue  their  studies  In  the  Unlveraltles  and  why  most  of  the  Univer- 
sities have  very  low  output*    Thla  ^fact  characterizes  the  execution  of 


*  Head  of  Electrical  Engineering  Department,  Faculty  of  Engineering, 
University  of  Indonesia.  ^. 

Head  of  Data  Communication  Department,  Financial  A^ialysls  Information 
Centre,  Ministry  of  Finance  Republic  of  Indonesia;  lecturer  at  Electrical 
Engineering  Department,  Unlveraity  of  Indonesia*  ^7 
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development*    One  example  Is  that  the  results  of  many  developm^t  projects 
are  dependent  on  the  cap^lllty  of  contractors  and  suppliers*  personnel  in 
executing  the  projects*    This  is  especially  true  for  a  specialized  field 
lilce  data  communications*    On  one  hanj^' there  is  an  increasing  demand  for 
^his, technology  but,  on  the  other  hand,  the  number  of  people  with  adequate 
expertise  in  this  technology  is  very  limited  among' toth  the  users  and  the 
-  Suppliers* 

This  paper  presents  results  of  observations  and  opinions  in  the  field 
of  education  with  emphasis  on  data  communications,  based  on  experience  gained 
in  the  educatipn  of  electronics  in  the  Faculty.  Engineering,  University- of ' 
Indonesia^  and  from  the  preparation  for  the  implementation  of  data  comuni- 
cation  applications  in  the  Ministry  of  Finance* 

3*      DOMESTIC  SATELLITE  COMMUNICATIOH  SYSTEM  (SKSD) 

Due  to  the  increasing  demand  for  telecommunication  facilities  for  teler 
phone,  telex,  telegram,  data,  and  event  broadcasting,  and  also  due  to  the 
geographical  condition  of  Indonesia  (1),  tbe  Indonesian  Government  decided 
to  implement  a  Domestic  Satellite  Communication  System  (SKSD)  with  two  PALAPA 
satellites*  ^       *  ,  ^ 

The  SKSD  consists  of  two  segments:    space  segment  and  ground  segment* 
The  space  segment  consists  of  tw^  PALAPA  geosynchronous  communication  satiel- 
lites,  one  of  which  will  function  .as  a  full  baclcup.and  will  provide  sy&tem 
growth.    Each  satellite  is  equipped  with  12  transponders*.  The  first  of  these 
PALAPA  satellites  was  launched  on  8  July  1976  from  Cape  Kennedy  in  Florida, 
^and  the  secodd  one  was  launched  on  11  M^rch  1977  from  the  same  place* 

When  the  SKSD  was  inaugurated  on  16  August  1976,  the  ground  segment  ^ 
consisted  of  40  earth  stations  scattered  throughout  ^he  Indonesian  alrchipel- 
ago*    From  the  40  ear,th  stations  one  station,  which       located  ^n  Cibinong  ^ 
(Jakarta),  also  serves  as  a  Master  Control  Station  (MCS) ^  18  Main  Traffic 
Stations  (MTS)  are  located  in  18  Provincial  Capitals;,  and  21  Light  Traffic 
Stations  are  distributed  in  the  remaining  7  Provincial  Capitals,  10  District 
Capitals  and  4  Industrial 'Areas* 

Hundreds  ofSangineers  and  technicians  are  required  to  ope^ratJe  the  syd- 
' tem*    Training  facilities  which  has  been  used  in  meeting  the  requirement  for 

trained  personnel  are  Telecommunication  Training  Centre,/Universities, 
^Technological  Institute,  and  Regional  Training  Units* 

At  present  the  PALAPA  system  is  also  used  in  the  ASEAN  community  for 
<)omestic  and  border  communications*    This  first  generation  of  PALAPA  satel- 
lites will  be  phasing  out  in  1982  and  1983,  respectively,  and  the  second* 
generation,  with  capacity  twice  of^the  predecessor,  will  replace  it* 
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4r     DEMAJND  OW  DATA  COJMUNICATION 

The  telecommunlcatlon.lnf rastructure  of  Ij^doneala  has  been  expanded 
significantly,  quantitatively  as  well  as  qualitatively.    In  the  last  few 
years,  the  demand  for  data  processing  capability  has  Increased  substantially. 
In  the  government  sector  as  well  as  the  private  sector  (see  Table  1)  <■ 

The  activities  In  tlie  data  processing  initially  started  with  batch 
processing,  which  was  then  upgraded  by  transferlng  the  data -from  the  regions 
via  magnetic  tape  to  the  cePtre  for  off-line  processing.    There  Is  currently 
a  demand  for  on-line  systems  between  the  data  pro.cesslng  centres  located  In 
the  capital  cities  of  the  provinces  with  that  of^ Jakarta  ^uslng  a  remote  job 
entry  mode, 

fn  soiue  applications,  e.g..  Government  Financial  System,  Government^ 
Inventory  Control  System,' and  Defence  System,  there  Is  a  need  for  an  on-^  . 
line  network  which  implle3  the  development  of  a  Distributed  Data  Processing 
Network,  ' 

As -an  example.  In  the  Government  Financial  System, *  there' Is  a  require- 
ment for  DlstrlBtitad-^QEt^ases  for  Routine  and  Developmi^t  Expenditures, 
as  well  as  for  Custon  and  TaxRevenue  among  several  provinces, 
f 

^As  In  the  case  of  other  n&a  technologies.  It  can  be  expected  that  the 
demand  for^data  communications  will  Inc  rease  as  so6n  as  the  data  communlca~ 
tlons  network  for  one  application  has  been  successfully  .dbo^lemented. 

As  far  as  data  communications  technology  Is  concerned,  the  Governmeilt 
of  Indonesia. Is  undertaking  studies  to  determine  the  most  suitable  technol-^ 
ogy  for  Indonesia  from  the  point- of  view  of  economy,  reliability^  operations, 
and  maintenance. 

Mlth  the  bird  In  the  sky  (SKSD) ,  one  possibility  Is  the  use  of  a'  small 
earth    station  with  a  small  diameter  antenna  ^(3-5  meters)  on  the  tops  of  the 
roofs- of  buildings;    However,  due  ft  the  danger  of  Interference  with  the 
existing  terrestrial  microwave  links,  such  a  possibility  has  to  be  studied 
very  carefully.    Despite  its  reliability,  Intraclty  roof-top  to  roof-^to^k 
Conndnicatlon  might  sound  ridiculous.  ^  * 

5.      THE  NEED  FOR  SPECIFIC  EDUCATION 

Every  application  of  ,new  t^hnology.  In  developing  countrl^^wlll  usually 
bring  forward  th^  probl^ns  of  providing  capabllltles^to  operate  and  maintain 
the  system.    One  way  to  provide  the  r^qu^re  capability  is  by  hdying  in-house  ^ 
training  or  education.  ^  This  has  been  ii^letnen^ed  by  PERUMIEL  (The  Indonesian 
Teleconmunl cation  Public  Corporation)  In  recruiting  personnel  for  the  mal^t^^^ 
tenance  and  operation. for  Its  SKSD.    This  Is  partly  done  throu^  Its  own 
Teleconmunl  cation  Training  Ce^ttre  atd  partly  by  working  with  Universities,  or 
Technological  Institute.    '  ^^"^^ 
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The  problem  now  is  to  train  ^d  educate  personnel  to  operate  and  main- 
tain system  having  new  te^nology.    This  ls»  In  fact»  the  main  tas»  of  the 
education  Institutions^  which  In  this  case  are  the  High  Schools  and  the 
Universities.    To  support  tke  development  activities *ln  Indonesia,  there  Is 
a  tendency  for  the  Universities  to  leap  forward  technologically  by  Importing 
the  latest  technology*    An  example  Is  data  c6mmunlcatlons  •    Pe^plte  the  lacic 
of  some  teaching  elements^  the  Universities  recognize  that  their  graduates 
are  expected  to  be  able  to  cope  with  today*©  as  well  as  tomorrow's  technol- 
ogy.   Therefore^  the  Universities  are  determined  to  develpp  a  suitable  and  ^ 
flexible  currlculum*^    Some  serious  efforts  are  now  being  talcen  to  provide 
the  three  most  essential  teaching  elements^  namely:  . 

y '        '       •  ^ 

a.    The  availability  of  comprehensive  and  up-to-date 
reference  library;* 

b*  ,  The  availability  of  up-to-date* laboratory 
facilities;  and 

c.    The  availability  , of  up-to-date  teaching  staff. 

•  * 
Indonesia  has  40  State  Universities^  5  of  which  have  been  chosen  by 
the  Government  t<S 'be  the  ^Centre  of  ^Excellence**    Basically  r  this  Implies 
that  those  5  Universities  are  made  responsible  for  guiding  <:he  others  In 
some  specified  areas  o&sclence*    Of  those  5  Centres^  Electrical  Engineering 
Degree  Program  Is  offei^  by  three  Centres:    The  University  o£  Indonesia, 
The  University  of  GadJahjMada,  and  The  Bandung  Institute  of  Technology*  The 
total  number  of  graduates  In  Electronics  will  be  an  average  of  60  persons 
annually.    Statistics  available  In  the  Department  of  Electrical  Engineering 
of  The  University  of  Indonesia  show  that  the  graduates  are  distributed 
equally  among  the  following  fields:    telecommun^lcatlons,  electronics, 
computer  science^  and  aviation*^   Regarding  the  fact  that  the  University 
graduates  are  not  Intensively  trained  In  a  specific  theory  or  practice  of 
technology^  the  Companies  that  hire  them  always  offer  6-12  months  of  training 
In  managing  the  new  technology*     ^  ^  .  > 

From  the  above  (llscusalon^  It  can.be  concluded  that  there  are  not  enough 
University  gradttajtes  to  participate  In  the  Development  Activities^  let  alond"  ^ 
to  support  the  Implementation  of  a  specialized  technology.    That  Is  the 
reason  why  most  of  the  results  of  the  Development  Activities  especially  In 
,th^ ^^pllcatlon  of  new  technology,  are  much  more  dependent  on  the  capabilities 
of  me  personnel  of  the  company  applying  or  executing  the  technology. 

It  Is,  therefore,  the  opinion  of  the  alithors  that: 

1)  Univeraltles  should  exert*^a  conscious  effort  to  Increase 
the  production  of  graduates  to  suppoi^t  the  National 
Development  Actlvltlea; 

♦ 

2)  Industries  should  acquire  their  capabilities  to  guarantee 
that  the  operation  of  any  system  Installed  will  function 

^  properly; 
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3)  Forelgn«^xperts  should  transfer  the  ^technology  or  know- 
how  to  the  loca'l  counterpart  ^in  every  installation  of 
new  te^nology;  and 

4)  La3t4  but  most  important^  (diversities  in  the  Developed 
Countries  should  play  an  active  role  in  helping 
Universities  in  the  Developing  Countries  to  overcome  thei^ 
basic  problems*  '  * 


If  the  above  opinion  can  be  implemented^  the  National  Development  goal 
can  be  sped  up  and  the  uncalculated  waste  can  be  minimized. 


1# 


r 


V 


0 


3K-31 


993 


*  f 

COMPUTER  INSTALLATIONS  IN  INDONESIA 


Central.  Government 
Regional  Government 
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NOTES  .  ■    .  - 

♦  *  ^  ■  * 

(1)    Indonesia  consists  o£  13,677  islands,  o£  which  992  are  inhabited* 

Indonesian  archipelago  sprawls  along  the  equator  for  more  than  5^110  * 
0    kilometers^  with  a  total  land  area  of  1^90^^345  square  kilometers. 
The  inhabitants  ate  spread  throughout ^50  thousand  cities  and  villages. 
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EFFECTIVENESS  OF  'SATELLITE  TUTORIALS 

-  ^  Stephen  L*  EiX;e 

Universilry  of  Connecticut 
Storrs,  Connecticut  06268' 
USA 


Abstract 


This  ^)aper  describes  results  from  a  recent  study  which  explored  the 
effectiveness  of  tutorials  conducted  via' communications  satellite  ATS^l* 
These  tutorials  constitute  one  ejiperiment  in  distance  teaching  conducted  by 
the^'lhiiversity  of  the  South  Pacific*^  The 'UniVer&ity  and  its  Extension 
Services  organization  are  briefly  described,  and  the  framework  for  the 
satellite  tutorial  is  developed  in  this  context*    Following  this*  results 
are  elaborated  from  a  study  which  explored  both  student  and  tuto:^  assessments 
of  effectiveness^    The  paper  concludes  with  a  discussion  of  USP's  communica- 
tions systems  capability  for  future  programming  both  in  tertiary  education 
and  outreach  in  the  southwest  Pacific* 


THE  UNIVERSITY 


The  University  of  the  South  Pacific  (USP)  was  established  in  1967*  From 
the  outset  it  was  an  unusued  university  in  that  it  was  set  up  to  serve  a  wide 
range  of  needs  in  higher  education  in  no  less  than  ten  Pacific  Island  coun- 
tries*   Today,  USP  is  one  of  the  world's  two  regional  universities*    It  . 
serves  a  geographic  area' as  large  as  tha^  of  thi&  United  States,  with  a  popula- 
tion of  1*5' million  peopl^  situated  on  a  land  area  approximately  thle  size  of 
Denmark* '  +  •  '  * 

\       ^*  '  ^  ,  " 

Even  though  the  land  area  is  small,  the  cultural  diversity  of  the  univer- 
sity region  is  huge^    The  three  socip-geographic  areas  of  the  Pacific  are 
covered:    Melanesia  in  the  west^  part  of  Micronesia  in  the  norths  and  the 
major  portion  of 'the  Polynesian  triangle  in  the  east*'  The,  specific  x:ountrie;5 
served  areyth^Cook  Islands^  Fiji^  Kiribati,  Hauru,  the  New  Hebrides,  Ki'ue, 
Solomon  Islands,  the  Tokelau  Islands,  Tonga,  Tuvalu  and  Western  Samoa.  But 
with' the  commonality  of  the  Pacific  which  they  share^-fciie  countries  com-y 
prising  the  USP  region  possess  hyge  differences  in  economic  development  and 
politiced  form*    Fiji^  with  nearly /half  the  population  of  the  region^  has  an 
economy  based  upon  various  sectors;    some  of  the  smaller  countries  have  mono- 
cultural  economies  and  tiny  jjppulations*    Politically,  the  tmiversity-  region 
includes  the  world's  only  condominium,  a  kingdom,  and  several  states  having 
been  independent  less  than  ten  years-* 

^  EXTENSION  SERVICES 

It  wa^  recognized  in  the  early  planning  fqr  the  university  that  a  capa- 
bility for  offering  courses  remote  from,  central  campuses  would  be  required*  ^ 


I 
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An  administrative  uuit^  Extension  Services^^was  set  up  to  coordinate  the 
external  studies  programs^  and  a  network  of  UnifVersity  Centres  vas  estalD- 
llshed  th^tougbout  the  region*    With*  the  development  of  the  institution^  the 
extension  ^ntres  have  iDecome  involved  in  continuing  education  and  outreach 
programs^  as  well  as  in  the  coordination  and  administration  of  degree  and 
'^diploma  level  courses*  *  *  , 

Since  1972^  the  USP  Centres  have  participated  in  experimental  projects 
utilizing  NASA's  ATS-1,  satellite*^    In  19lh  the  University  established  its 
own  communicatioif^  jietwork^  and  this  has  resulted^  experimental  programs 
in  the  areas  of  healthy  agriculture  and  social  development^  as  well  as  those 
having  to  ^o  with  terti,ary  education* 

SATELLITE  TUTORIALS 

One  of  the  most  interesting  ai^.  promising  of  recent  experiments  is  the 
tutorial^'conducted.  via  satellite*    In  this^  the  course  tutor  (leased  at  the  , 
Laucala  Bay  Canrpus^  Suva^  Fiji    comnwnicates  directly  with  students  and 
"local  tutors"  at  USP  Centres  from  one  comer  of  ttie  Pacific  rvegion  to  the 
other*    Basically^  this-^atellite  communication  is  in  support  of  correspond- 
ence courses  which  are  writt^  l^y  faculty  (course  tutors  leased  in  Fiji.)  and 
distrilDUted  throughout  the  USP  region  by  Extension  Services^,   But  with  the 
satellite  and  other  supportive  mechanisms^  the  extramural  courses  are  dis- 
tinctly different  from  and  superior  to  more  traditional  mail  correspondence 
packscges*  '     '  ,  •  ' 

* 

The  satellite  support  is  particularly  valualDle  in  the  context  of  the 
-Pacific  region  where  mail  connections  are  not  on3y  infrequent  tut  also 
plagued  with  prolDlems^  of  Immense  distances  and  underdeveloped  infrastructures, 
Indeed^  any  interactive  commwnication  by.  correspondence  between  tutor  and 
student  literally  may  constmie  months*    The  satellite  helps  to  iDridge  this 
gap^  and  even  for  students  who  live  on  islands  remote  from  the  USP  Centre 
terminal^  there  is  at  least  tTftechanism- for  indirect  contact  facilitated  l^y 
satellite  communications*    This  occurs  iDetween  the  course  tutor  (in'' Fiji) 
and  the  local  tutor  at  the  Centime;  who  then  can  contact  and  interact  with 
students  as  particular  condition^  test  allow*  *^ 

Most  USP  extramural  courses  are  structured  with  a  single  Suva-"based 
course  tutor  and  one  local  tutor  leased  at  each  Centre  where  a  given  course  is 
off'etred*.  And  while  the  course  tutor  is^typically  an  academic  specialist^*  / 
the  iDackgrounds  of  loca^tutors  vary^  widely*    In  some  caaes^  the  Centre 
Director  serves  also  as  a  local  tutor  for  one  or  more  courses*    In  other  \ 
cases ^  a  qualified  professional  with  expertise  in  a  particular  discipline 
may  l^e  emplbypd  as  a  local  tutor*    In  still  other  casesj*  a  volunteer  from 
a  metropolitan  country  mi^t  serve  as  a  local  tutor  *for  several  courses  at 
an  introductory  level*      *  *  •  , 

I  w  * 

TUTORIAL  EFPECTIVEBESS 

Daring  the  period  August^  1978  through  June  1979^  the  author  studied  the 
characteristics  and  effectiveness  of  satellite  tutorials  at  USP*  Question- 
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naires  were  developed  ahd  administered  to  student  and  (bath  course  and 
local)  tutor  groups*  ■  In  addition,  detailed  interviews* and  on  site  observa- 
tions were  conducted  in  a  t'otal  of  six  countries  served  by  USP,  Detailed 
elaboration  of  evaluative  instruments,  adtninistrative  techniques  and  primary 
findings  may  he  found  in  Reference  (l),  while  important  jver^l  results  are 
summarized  undei;  the  following  seven  heading^.  *  .  ' 


1*    Attendance*    The  questiofi  pf  attendance  is  important  in  at  least  two 
respects;    (a)  what  proportion  ox  students  is  able  l^o  attend  satellit^e 
tutorials  _idue  to  physical  proximity  to  USP  Centre  terminals,  and  (b)  of  those 
able  to  attend,  what^  flection  choose*''to  do  so?    The  combined  est imal^^ 
local  and  cQurse  tutors  is  that  70^  'of  enrolled  students  are  physically  able 
to  ''attend,  \^ith.  approximately  6o%  of  th':^s.  grouiv  (k2%  overall)  actually  attend- 
"ing,  "bn  average,  -throughout  the  .course  of  a  semester* 

2.  ^.^Prior  Preparation*    To  what  extents  do  extramural  stude;ats  prepare  for  the 
tutorial  sessions?    The  general  tutor  response' is  an  almost  typical  teachers' 
lament:    it  appears  that  external  students  are  as  conscientious  as  their  peers 
on  campus,  but  not  nearly  as  well  prepaire^d  as  their  tutors  would  wish,  ' 

As  to  the  mecl;ianics  of  preparation,  the  most  common  mode  is^group  discussion, 
followed  by  reading  assignments,  occasionally  by  written '*"^signments ,  and  inS 
some  cases  by  activity  with  audioVvisual  materials  having  been  sent  terres-  J 
^trially  to  the- USP  Centre*    The  local  tutor'is  often"  iristrme^ital  in  ^ 
orchestrating  igroup,  dis^cussion  and  a/v  sessions* 

3.  ^Instructional  Objectiv^*    Tutors  ^ote  the  following  to  be  important: 

(a)  motivating  the  student,  (b)  communication  (or  instruction)  between  course 
and  local  tutors,  and  (c)  discussion  of  questions  relating  to  subject  matter 
or  administratii;^  aspects  of  the  course*    When  students  are  polled  concerning 
purposes  tof  satellite  tutorials^  only  50^  fe^l  these  to  be  well  defined*  ^ 
Student  interpret  at  ion. of  purpose  typically  is  "question,  answering*'  or 
"discussion  of  problems'^*    Often  this  devolves  to  administrative  .matters 
(when  will  assignment  3  be  returned? or  with  gentle  elicitation  from  the  - 
tutor  of  inform^Ltion  /ijSiiat  themes  will  be  stressed  on  the  examination?)* 
Other  student  views  on  rationales  for 'tutorial , sessions  can  be  summarised  as 
(a)  maintaining  a  personal  link  with  the  Suva-based  course  tutor,  (b)  exchang- 
ing ideas  with  other  students  in  the  Pacific,  and  (c)  enabling  the  tutor  to 
deliv-er  pre-planned  lectures*'  ^ 

^.    CoB^uni cations  System*  '  On  the  negative  side,  the  most  frequent4.y  cite# 
problem  is  that  of  poor  reception*    With  ATS-1,  this^  is  due  primarily  to 
perturbations  on  the  geostationary  satellite  orbit*    And  given  the  relatively 
short  timeframes  in  whichjthese  fluctuations  ocqur,  a  given  USP  terminal  may 
be  receiving  and  transmitting  quite  well  during  t^ie  beginning  of  a  one  hour 
lAitorial,  but  then  fade  dramatically  somef-30  minulTes  into  a  sessfon*    A  . 
secor^d  problem  is  jthat  the  tiitor'is  unable  to  interrupt  students  (^he  reverse 
is  also  true)l    This  can  be  distinctly  ti^oublesom^  with  long-winde'd  questions 
or  answers*    Thirdly.,  micicf^fione  placement  is  typically  less  than  optimum: 
units  are  often  placed  precisely  where^ students  and  tutors  would  most  advan-  - 
tageously  place  references* or  notebodfcs,,  'Fourth,  the'system  is  non^visual,  * 

,      ■     .  •  ■      •2"-"  ^    999  •  ..■  ■■ 


yet  most  USP  students  use  English  as,  a  second  lai^guage  ^while  course  tutors  ^ 
are  often  highljS  verbal  in  Jfeglish*    Beyond  the  ranguage  problem,  there^are 
additional  cultural  and  individual  characteristics  which  tutors  occasionally 
.note^(e»g»,  shyness lack  of  familiarity  with  equipment)* 

^    '  .  V 

On  the  positive  side,  the  students  genuinely  enjoy  using  the  system  once  they 
become  accustomed*fco  its  operational  features*    Moreover,  thei^fc^s  the  degree  - 
of  personal  contact  with  their  course  tutor  and  their  peers  who  are  physically 

scattered  over  .thousands  of  kilometers  of  ocean*  * 

/  ^ 

5*    Loca;i  Tutor  Role*    Students  indicate  the  primary  function  of  the  local 
tutor  to  be  ^bne  of  interpreting  what  the  course  tutor  said  or  wanted* 
Secondary  roles  include  preparing  the  local  discussion  group  for  participation 
in  the  tutorial,  pacing  student  progress  within  the  overall  course  timeframe, 
^and  motivating  the  individual  student*    Course  "tutorsjtend  to  identify  the 
same  functions  for  local  tutors  as  do  their  students,  and  also  emphasize 
strongly  the 'overall  importance  of  these  individuals  to' student  suecess  with 
extension  courses* 

6*    Effectiveness  of  Tutorials*    Both  student  and  tutor  groups  vfere  asked  a 
variety  of  questions  which  explac^  ^h^-  effectiveness  of  satellite  tutorials* 
In  addition,  *the  projective  indicator  technique  (2)  was  employed  to  obtain 
an  assessment  of ^affective  response  for  both  groups  on  the  effectiveness 
issue*    Very  bri/efly,  this  tebhnique  utilizes  single  word  responses  given  by 
studentand  tutor  gt^oups  to  establi^^  a  numerical  index  indicative\pf  overall 
^^^^^  affective  reaction*    In  the  present  cases,  the  index  colil^  range  from  +5  to 
\  ^  -5*    The  more  ;positive  the  index,  the  more  positive  value^ ascribed  by  ttie^^ 
rating  group  to  satellite  tutorials*    The  indices  obtained  ^er^|ji.''l*  for^thV 
student  group  and  1*0  for  tutors,    Clearlyj%oth  groups  have  a  positive  dis- 
position toward  satellite  tutorials!  but  compared  to  o^her*work  done  by  the 
author  (3),  the  Indications  are  not^ so  strong  as  to  be  overly  reassuring* ' 
In  brief,  more  can  be  done  to  improve  the  effectiveness  of"^the  tutorial 
sessions  and/or  process*  tjr       *  ' 

7*    Author^s  Assessment(>    Satellite  tutorials  are  important  elements  in  ,the  ^ 
delivery  of  extension  courses  at  USP*    The  sessions  are  ppirticularly  valuable 
,  as  vehicles  through  which  positive  feedback  and  encouragement  can  be  provided 
to  students*    Since  Jnost  stx^ents  use-  English  as  a  second  fanguage,  and  more- 
^  ^     over  work  and  study  under  comparatively  difficult  dOndition^,  such  motiva- 
tional elements  are  ^ghly  significant*    A  secondary  use  of  the  tutorial  is  ' 
as  an  administrative  deTice*    Considerable^  time  is  devoted  to  stock-taking  on  ^, 
the  receipt  of  materials  both  to  and-  from  students.    Since  logistical  problems/ 
,    -    do  exist  and  are 'formidable ,  such  disc^ission  is  necessary  and  appropriate*.  In 
continuing  (declining)  order  of  importance,  the  third  use  of  the  satellite 
tutorial  is  as  a  pedagogical  agent  in  teaching*    While  such  tutorials*probably  \ 
can  contribute  to*  cognitive  domfifin  learaing,  ■  their  use'  fOr  presentation  or 
explication  of  new  material  is  of  doubtful  value*    On  on  overall!^  basis;  ^' 
however,  there  is  no  (J^ubt  ,that  satellite, tutorials  represent  an  effective 
and  useful  link  between  the  course  tutor  and  his  or  her  remotely  based 
students*  -      ,  "        '  '       '  ^ 
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'FUTURE  -SYSTEM 


Presently,  Extension  Services  is  in  the  la^st  of  coimtfissionin^  an 
upgrades,  and  extended  conunimicaticJns  system*    In^  addition  to  enhanced  capa- 
bility for  bixDadcast  mode  communication  over  ttarrow  band  transponders  (as 
with  ATS-1),  the  new  system  includes  a  selective  ton^  calling  capability, 
plus 'facsimile  and  slovscan  television  facilities*    Moreover,  the  , audio  - 
production  st,udio  ig  being- mo'dei^ized,  and  a  ney  video  production  studio 
is  being  established*    All  of  these  facilities  will  enable  a  broadened 
prograinmatic  output,  both  in^teaching  and  in  various  development al  outreach 
activities.    In  the  latter.  Joint  programs  are  planned  with  various  organiza- 
tions serving:  the  South  Pacific  region*    Topical  areas  in  which  the  coramiinica- 
tions  system  will^play  an  important^ role  include  health,  agriculture, ^environ- 
mental resources,  and  social  and  economic  development* 
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THE  DISTRIBtm6NAL.  IMPACT  OF  AN 
ALTERNATIVE  TEmPHONE  RATE  STItUCTURE 

Alan^aughcum 
^  *  Charles  River  Associates 

%   Boston »  Massactiusetts 

Telephone  rate  structures  have  characteristics  which  reflect  soclety^s  attentpt 
to  achieve  several  different  objectives  '(l): 


,  1*  universal  service  \ 

'  *   2*  static  efficiency  In  resoutce  allocation 

3.^  equity  for  different  users 

4*  financial  self-suf f Ijlency  _  * 

5*  preemption  of  uneconomic  eitgry 

6«  consistency  with  expected  technological  change 

7*  administrative  simplicity 

8*  historical  continuity 

^Tbe  purposb  of  this  study  is  to  evaluate' the  impact  of  a  radically  changed 
telephone  rate  structure  on  the  welfare  of  the  average  family  In  eax:h  "ot  twelve: 
Income  clashes*  ~  ^^i^  alternative  rate 'structure  has  characteristics  which 
achieve  objectives^  1*2  and  4*^7  more  nearly  than  d6e8  the  existing  rate  struct 
ture*    The  In'cidence  a£  the  welfare  effects  o£  changing  to  a  new  rate  structure 
Is  an  lmport;ant  asp^ex^of  the  degree  to  whlch  tliat  rate  structure'  is  equitable^ 
l*e»,  meets  objept^e  J»  ,  ^ ^  - 

The  alternative  rate  structure »  whoae  distributional  propprtles  are  to  be 
analyzed ''in  this  "paper,  possesses  characteristics  verv  different  from  existing 
structures;  specifically  as  compared  with  present  telepnone  tariffs*  this 
alternative  structure;  ^  .  !- 

■  * 

1*      cut*  monthly ^cess  charges  drastj^call/ (by  at  least  50  percent)  ;t 
2«     jtmpose^a  time  of  day  call  charge  for  local  calling;, 

3«     reduces  all  long  distance  chargc3  eapec^^ally  on  nights  an<l  weekends;  and 

4»  ^  base^  long  distance  charges  on  duratijon.^  call  rather  than  distance* 

These  very  extreme  changes  mean  that  a  welfare  analysis  of  these  changes 
would  not  be  an  evaluation  of  the  more  moderate  and  gradu^Tl  types  of  rate 
structure  adjustments  lll$:eXy  to  be  made  by  regulators »    Yet  t^^ilsvexaininatlon 
of  incidence  ^fects  should  help  policy  litakefs  understand  tti9  oimeflts  ^nd 
;dangers  to 'fair  treatment  of  consumers  as  they  move  In  this  direction  (l.e.» 
essentially  toward  a  more  tisage  sensitive  and  less  distance  sensitive  rate 
structure)^  '   -  \  '  . 


To  better  understand  the  incidence  complications  of  adopting  such  a  rate 
structure,  or  structures  of  similar  character,  this  paper  explores  the 
changes  in  annual  telephone  e^enditures  that  might  be  made  by  families  in 
each  of  12  income  classes  if  the  particular  rate  structure  shown  in  Table  1 
were  adopted  (2)  * 

In  addition  to  the  direct  ,^'household  effects*'  caused 'by  changes  in  hous^JKold 
spending  on  telephone  service,  businesses  will  also  pay  slightly  more  for  th& 
telephone  services  they  utilj^ze  under  the  alternative  rate  structure  than 
under  the  existing  rate  structure*    This  slight  increase  in  expenditure  will 
reflect  itself  in  changed  p^ces  for  the  goods  and  services  which  the  busi- 
nesses, sell  or  in  changed  pa3nQents^to  the  inputs  utilized' in  producing  those 
goods. and  services*    A$  a  result,  the  consumer,  either  through  his  income  or 
through  his  general  consumption  ^expenditures,  will  be  affected  by  changes  tin 
business  telephone  expenditures  * <  ^ 

For  a  variety  of. reasons,  it  is  not  possible  to  interpret  eithtyL  an  increase  y 
9r  a  decrease  in  per-faiaily  telephone  expenditures  as.  a  straightforwaifd  decrease 
or  increase  in  the  well-being,  or  welfare,  of  a  family.    To  make  welfare  deter-  , 
minations  in  such  circumstances,  various  i^rice  indices  must  be  compared  (3)< 
One  commonly  used  index  of  price  change  (tjhe  Laspeyre  Index,  L)  weights  price's 
in  any  two  periods  under  examination  (say,'  before  and  after  the  adoption  of  a  ^ 
new  telephony  rate  structure)  by  the  quadtities  consumed  in  the  initial  period* 
Another  alternative  (the  Faasche  Index,' P)^  wo^ild  be  to  weight  prices  by  qua n* 
tities  consumed  in  the  final  period*    Still  another  possibility  (the  Index  of 
Income  Change,  5)  would  be  to  wetghtvpYlces  iu'each  period  by  the  quantit^.es 
consumed  in  each  period,  respectively;  this,  of  coui?se  would  simply  be  tl\e, 

Cof  final  expenditure  to  ^initial  expenditure*  ^ 
family  of  a  given,  income- cl^s,  if  the  ordering  of  the  various  indices 
is  such  that  the  index  of  expenditure  cbang^,       is  greater  than  both. the 
Faasche  Index,  P,  or  the  Laspeyre^  ikuU^,.  I,  then,  it  may  be  concluded  that  the 
famij^y  is  better  off  after^'the  change  in  prices*  ^  Conversely,  when  E  is  less 
than^both  ^  or  X^,  the  individual  family's  welfare  ckn  be  said  to  hdve  fallen 
under,  the  net?  price  regljne*    Other  ordetings  oi  these  thri^  price  indices  are 
either  logically  contradictory  or  i;idicate  that  no  conclusion  can  be  drawn  as 
to  the  change  in  a  family?s  level  o\  wel^^re  (4^^i^^ 

*  \  .      Background  Data  ajid  Information  -  * 

^In  order  tor -compute  prioe  indices  before  and  after  a  change  such  as  that  to  an 
alternative  rate  structure,  it  is  first  necessary  to  estimateVthe  various^ priced 
and  quantities  being  drfnsumed  ^(before  and  after)  in  various  s^awora'  of  family 
telephone  expenditure:    residential  ].ocal,  residential  toll,  and  distributed 
business  expenditures*    Estimated  1975  telephone  rates  and  revenues  under  the 
existing  and  alternative  rate  structure  are  presented  in  Table  1  (3^)*  All 
telephone  servicfe  rates  and  r-evenues  shown  in  ^Table  1  have  been  deflated  to 
1972-1973  values  in  Table  2^    Exp^enditures  on  telephone  service  by  income 
class  (shown  in  Table  3)  were  taken  from  the  1972-i975^onsumer  Expenditure 
Survey  (CESJ  (j6)  .     .  > 
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Table  1  ' 

TEUPMOC  SOnriCE  RATES  MD  REVENUES  IN  1975  AHO  UKOER  M  AlTEHmTIVE  RATE  STRUCTURE 


lAftUI  - 

1975 

AUemtive 

^  1975 

■Msfmst 

 A^*^^A^^^  

Buslncsi  * 

Typt  of 
Service 

(dollm)  of  dollml 

^vtmitts 
lUtn  (M^ntons 
fdolUVi)  of  «11m) 

Type  of 

ltev€fN»ei 
fUtes    (Ml  Hons 
(dollm)  of  dolUn) 

Revenuoi 
lUUs  (btlHons 
(dolUn)  of  dollml 

Local: 
SUtlon* 

-     *  ^ 

"  \ 

Local ; 
Access* 

tlO.OO/no,  ^^tl.20 

XlMlmy.  -t2.55 

I.OO/ino. 

UOO/iw. 

,oia7/cttn  }j% 

Call* 

.054/cttl  1  4.67 

.042/con  3.31 

TOTAL 

6.35 

*  ^ 

TOTAL 

6J6 

6.71 

.2l/»ln*  7^65 

Tol(*t 

.  .109/nln.  4.^3 

j69/nln.     O.yfl  ^ 

TOTAL 

H*23  \ 

TOTAL 

10.69 

/  15*69' 

effaces* 


*lnl1l»l  stailon  rales  represeol  eslliwted  average  ctftrf^es*    Residential  Initial  local  station  revenues  were 
<terlved  by  (wltlplyloQ  the  number  of  pre^nt  main  stations  (66.7  jjl  I  *  Ion)  by  the  Initial  wonthly  Sl^rge  ^na  thon 
by  12  to  give  annual  revenue.    Business  revenues  represent  the  totvSl  of  9*4  mlliron  bushiess  *ains  at  121  p^r  month 
and       PDX  trunVs  priced  at  S3I*50  per  month.    See  Charles  l^lver.  Associates,  *t\ie  Rj<jm«r£tfe  of  C<mpetition  in  the 
Tel^ccmmioatioM  InduBtiy  (eos.ton*  Mass;  CRA,  1979)  Appendix  C,  Table  C-I2»  for  more  coAplete  explanaMon. 

'  T     ^  * 

*Tt>6  alternative  rate  structure  access  charge^  anri  revenue^are  taken  from  Locjl  Rate  Structure  A,  seen  In  CRA* 
Op*  Cit*^  Aupeidlx  C»  Table  C^.     i  ,  »  . 

'The  business  extension  charge  Is  assimied  to  bo  roughly  *wlce  the  residential  extension  estimate  o,f  SI  .50. 
easiness  extension  revenue  was  estimated  by  estimates  of  6.4  million  business  and  Contrex  extensl^jja-^Wch  Is  the 
fotar  arter  do**uctlo9  59*9  ml  I  Moo  residential  extensions  from  46-^3  mill  Ion  total  Industry  extensions  (excluding 
Pftc  and  KTS)+    Resldeittlal  extension  revenues  are  oot^  Included  In  this  analysis. 

*!auslness  and  reajdentlal  equipment  charges  are  taken' from  the  alternative  rate  structure  as  seen  tn  CRA^ 
Op.  dt.^  Appendix  C»  Table  OS.    Business  equipments  revenues  under  the  alternative  rate  structure  were.d&clved  hy 
sllmatos  ol  9.4  ml  I  i  Ion  business  mains  and  6.4  million  business  extensions  iC^,*Op.  (Ttt.,  Appendix  C,  Table  C-7). 
i^al  residential  equipment  was  esMmated  using  >0.7  mfl  I  Ion  main  stations^ 

*  t  '         •      \  r  ^ 

Fo'flftotes  continued  on  foHowInq  page*  .  ♦ 
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iMt,  I  (Continued) 

TELEPHOKE  SEfiVICE  RATES  AHO  fiEVCWES  IH  1975  AND  Wm  AN  ALTERNATIVE  RATE  STfiUCTORE 

'  InttUi  dverftge  per-c»ll  char^as         derlve<l  by  assuming  120  calls  per  household  per  months   This  tftpttes  97  J 
bill  Ion  rasldentlat  local  calls  (67,447,000  IxMJsehotds);  fron  a  total  of  192.3  billion  calls  isee  CRA,  Op,  CiU  , 
Appamtlx      Table  C-8,  footnote  4,  p.  C'llf  93.2  million  vuslness  local  calls  ara  Idft.    SInca  10  percent  of  residential 
and  46  percent  ot  bttslness  phones, have  watered  local  ^rvlce,  93^2  blllton  business  calls  x  »46  »  43.79  bl 1 1  Ion  measuml 
business  loQal  calls  and  97  J  billion  residential  eel  Is  x  JO  =  9.7 1  bl 1 1  Ion  measured  residential  local  cal Is.  Since 
a  total  of  53*3  bll  I  Ion  netered  local  calls  results  In  an  average  per-cal I  charge  of  f .0406  (t2. 17.^.  33.5),  this 
liipt les  an  average  residential  charge  oi  t.004l  per  cal  I  ( t.O406  x  .10),  and  t.OI87  per  cal  I  (f  .0406  ;<  .46)  for 
business  calls.    Initial  loc^l  call  revenues  for  both  ^slness^nd  residential  are  than  derived  by  multlplylr^  the 
total  nuiwber  of  local  calls  by  the  respective  price  per  call. 

*  Assui«fn9  the  peak,  shoulder  and  off-peak  local  call  distribution  as  explained  In  CRA,  C)p.  Cit,,  Aooendlx  C. 
Table  C-8,  footnote  4,  p,  C-27,  the  alternative  rate  structure  average. per-cal  I  charge  Is  derived  as  follows: 
'  .80(1.06)  t  J0(f.04>  ^  J0(f.02>  =  t.054  for  business  calls,  and 

^    ^  .35(f.06>  t  .40(f.04>  t  .23(f.02>  «  f.042  for  residential  calls. 

Und«^  a  local  alternative  rate  structure  (CRA,  Op*  Cit* ,  Appendix      Table  C~8>,  residences  are  assumed  to  make  ^ 
93  calls  per  month  at  f.04  shoulder  call  charge.    This  Implies  78.9  bllPlon  residential  calls  per  year  (70*7  million 
main  stations),  and  f3.3t  bl II  Ion  call  revenues  per  year,  given  average  per-cal I  charge  as  derived  etiove.  ^ Assuming 
businesses  make  12  local  cal  Is  per  day  at  f .06  peak  charge,  230  business  days  per  year  yields  86.4  bl  11  Ion  locals  cal  Is 
per  year,  ontt  local  calling  revenues  of  t4.67.bl  lllon. 

7  ^  -  r 

t.2l  per  minute  Is  derived  by  divldlnci  fl3.4  billion  of  Initial  total  toll  revenue  by  total  Interstate  and 
Int/astal^Q  toll  minutes  of  calling  volume  of  62.8  billion  at  the  old  rates.    Total  Injtlal  toll  revenue  and  toll 
calling  volume  are  taken  from  CfiA,  Op,  CiU,  Appendix  C,  Tables  r-9  and  C-l2. 

Business  and  reslifenttat  Initial  toll  revenues  were  calculated  from  total  toll  revenues  Itstng  a  40-60  bustness- 
residential  apt'tt  vtitth  Is  exptalned  taiow.    In  1972,  business  long  distance  Interstate  messages  were  46.7  perc^t  of 
total;  residential  was  50^1  percent.  *For  1973,  tike  figures  were  47. f  percent  and  49,6  percent  respectively.  Thus, 
the  aplH  for  business  for  1972-1973  Is  47/97  m  48  percent  and  that  for  reild^ntlel  Is  50/97  m  52  percent.  (Source: 
Long  Line  Statistics  1990-1975,)    Bell  Statistical  Manual  shovis  en  average  for  the  years  I972-L973  of  3,394,599  long 
distance  Interstate  watseges,   Forty-eight  percent  of  this  Is  l,629«406  total  business  long  distance  Interstate 
^nestages  and  thus  I«76)«I92  residential  msssages;  According  to  Long  Line  Statistics,  for  1977^3  the  average  residential 
long  dlstiHwe  Interstate  i^essage  length  by  paid  mlniite  was  9.67,  and  businesses  averaqad  6.09  minutes  In  lef^gth  (see 
-page  HJof  Long  Lines  S,tatlstlcs  I^4d975).    Therefore,  6.09  minutes  x  1,629,406  messages  »  9,^^3,695  total  business 
minutes^hich  equals  37  percent  of  total,  and  9.7  minutes  x  1,769,192  «  17,(22,362  total  residential  minutes  or  63 
percent  of  total*   The  dlstrltutl<)n joinAessages  by  time  of  day*  assuming  the  length  of  call  Is  the  same  In  each 
celmgory,  1st  ^ 


Footnotes  continued  on  the  followlnt)  ^aqe. 


10' 


Table  1  (Contlnuwt) 

lElEl^HONE  SERVICE  RATES  AND  REVEMJES  IN  1975  AND  UftD£R  AN  ALTERNATIVE  RATE  STRDCTUAE 


Day 


Business 
Residential 


(Percent) 
747217) 
36:o  (l> 


EV6nlo9 
(Percent) 

55,5  (,65) 


Night /Weekend 
(Percent) 
3,5  (,40) 
^6  (.40) 


The  nun6ers  In  parentheses  Indicate  the  proportion  of  the  f978  full  rate  taken  from  the  1978  Boston  nrea  pftone 
book  (^w  fogland'TeleplxHie  and  Telegr^phK    Thus,^  the  percent  of  busings  calls  paying  full  rate  Is  90.1,  and  that 
for  residential  ls^.3  percent.    Then  the  share  of  total  long  distance  minutes  lines  the  percent  of  calls  paying 
ftfl  I  rate  serves  as  an  approximate  measure  of  the  share  of  total  tol  I  revenue  that  e4ch  service' category  eai^ns* 
This  Implies  41.2  percent  for  business  and  56.8  percent  for  residential.    EstloAte  of  tot^l  toll  service  revene  was 
taken  from  CRA,  Op*  Cit.  t  ApP^I>(  ^* 

'Business  and  residential  toll  per-call  charge  under  the  alternative  rate  structure  was  taken  from  CRA,  C^.  Cit* 
Appendix  C,  Table  C*l  le. 

Assume  residential  prlc^  elasticity  for  tol  I  cal  I  Ing  of  -1 .2»  and  business  price  elasticity  of  tol  I  cal  I  Ing 
of  -0.7^    Given  Initial  quantify  demaiMfed  for  business  of  26.29  billion  minutes  (S5.52  b1 1 1  Ion  ^  f.2l/mln)»  titen 
net*  quantity  deman(ied  under  Ifie  alternative  rale  structure  Is  14.53  billion.    SImlt&rly,  initial  residential  toil 
minutes  of  34.5^  bill  Ion  (7.88  billion  «  S.2l/mln>  result  In  the  alternative  rate  structure  toll  revenues  of  I8«98 
binion. 


SOURCE:    (^Iculatfons  by  Charles  River  Associates  Incorporated,  based  on  sources  cited  above. 


TftbU  2  -  ' 

laEPHOHE  HATES  Pm  REVEHUES  IH  1975  AHO  UHOEI  AH  ALTEftHATIVE  RATE  STRUCTURE  DEFLATED  TO  1972^1973 


Stat I OA  ' 
CxtensJcKi 

TOTAL 


Initial  -  1975 


Business 


Residential 


Type  of 
Service  i 


ftevemies  fteVenues 
ItUes      (bnUofis      Rates  (billions 
drflarsl  of  donar^)  fdoHars)  of  dollars 


,0»62/C5M  \    ,0035/caM      .35  ^ 


1,54  V 
4.27  ^ 


AHecoatlve 


Business 


Residential 


Revenues  Revenues 

Typn  of   ^   Rites      (billions  Rates  (billions 

Service     ^(^JjHkof^ dollars)  (dollars)  of  dollars) 

Local 


Access  ta.«4/fno. 

equipment/  .e6/flM>.  A% 

CaU  ,Q4T/caH  4JD6 

TOTAL  5,35 


t2,59/ttO.  t2.20 
•B6/*o,      ^  -73 

2.64 


ToU:* 
.  TOTAL 


.20/»ln,  5,26 
9,53 


•  20/(iln*  *  7.50 
12.99 


ToM;* 
TOTAL 


.  l04/ii(n,  4.3i 

9.66 


J04/iiln..    a. 55 
1^,52 


^'Average  1972-1973  local  rates  <>ra  86.4  percent  ot  those  In  1975: 


1)7,0  ^  124,4 
*  5(l»,»  


.664 


whero  M7.0  ^  1972  local  rale  Index 
124.4  =  1973  local  rate  Index 
139.7  ^  J975  Jocal  rate  Ind^x 
tOasOd  on  J9&0-I00) 


^Averdge  J97^>J973  toll  rates  are  95.2  percent  ol  those  In  J975: 


100.9  f  102.6  „^ 
7ll06.9l  -^'^ 


where  100.9  »  1972  toM  rate  Intfex 
102.6  '  1973  toll  rate  llMtox 
106.9  =  J975  toll  rate  Index 
(Based  on  1960^100} 


SOURCe:    CoJcolatlon^  by  Charles  River  Associates  Ji>corporated.    1972-1973  locaJ  Indox  co«p*itod  Irom  Jocal  rate  IikIIcos 
reported  In  Awerican  Telephone  and  Tele9raph^  Statistical  Repov^t,  197$.     1972-1975  tolt  tndex  CoAiputed  tro« 
iMssAge  toll  rote  IndJcos  reporlod  In  National  Association  ot  Regulatory  OomlSslonerS,  Toll  BateB  irt  Bffect 
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Table  3 

TtUPHOKE  WD  COftSUHPTIOft  EXPENDITURES  BY  IHCOHE  CUSS*  1972-1973 


(1) 

(2) 

(3) 

(S) 

(6) 

in 

t 

fmiljf  ItKQM 

Htdpoint 
InccM 

Annuil 
Ttlephom 

t^l^f nit  tv<  V 

Per  fMtly 
(Dollarsr 

ifunoer  v* 
(Thousands) 

AnrAjil 
ConsiMptioa 

Per  FamMv 
(Dollars] 

ToUl 
(■ofisunp^  1  on 
(MlHons 
of  di^tlars) 

ilroportlon 
^of  Total 
vonsunpcion 
by 

Incoite  Class* 

Total  fti|)0rtlft9 

it  70*  90, 

67,447 

17,663.95 

531.75 

1.0000 

iMdar  13,000  ^ 

>l,500 

66.21 

^  9,065 

3,039.34 

27.55 

*  .0516 

13*3,999 

3,500 

112.63 

3,991 

3,999.69 

15.96 

.0300 

14-4*999 

4,500 

124.88 

3*624 

4*531.32 

J6.42 

.03^9 

t5-5»999 

5*500 

126.03 

3,262 

5,099.71 

16.74 

.0315 

$6-6*999 

'6,500 

M6.6I 

3,401 

5*724.^* 

19.47 

.0366 

t7-?»999 

7,500 

156*65  ^ 

3*251 

6*147.90 

'  19.99 

.0376 

t9-9,999 

9*000 

166.76  * 

6,594 

6,921.21 

45.64 

.0656  ^ 

|ia-H*999 

H*00p 

176.3$ 

6*27a 

7,688.79  , 

49.53  ■ 

4)931 

U2-I4*999 

13^500 

166.93 

6,375 

8*8B9.67 

74.45 

^  .  r4oa. 

119-19*999 

17*500 

213.42 

9*996 

10,639.26 

K'5,35  • 

.2000  ' 

120-24*999 

22*500 

229.19 

5,026 

12,591.46 

63*31  ' 

.1191 

t25  and  over' 

37*500 

269.25 

4*360 

16*737.95 

76*33 

.1435 

'Oilum  (6)  "  ColuMn  <4)  >t,  Coltm  (5).  ' 
'asSumo  150,000  fts  uppdr  Unit, 

*Column  (5)     Coluno  H>  divided  by  1531.75  bflHoo  of  total  famMv  consunfttlon  0)<pendlturas, 
« 

$(XJRCC$:    Col  VMis  I,  3,  4  wid  5  ^^ro  takdn  from  U.S.  Oopartntdnt  of  Labor,  6uro6u  of  Labor  Statistics* 

CcttMum^r  Bdspenditutv  Sutwy  S9rU$:    Xnt^ruiw  Survey,  197U^197$^  Report  455-4,  l977»  pp.  4-9, 
Calculations  resulting  In  columns,  2,  6*  and  7  by  CharUs  River  Associates  Incorporated  are 
based  on  columns  I,  3,  4*  and  5. 


Re3ldeT\tial  Local  £xpendltm;e  ^      -  =  " 

t 

Under  the  alternative  rate  structure,  residential  consumer  ^sayings  from  lower 
station  connect  and  equipment  charges  amount  to  $2*97  per  month  or  $35,64  per 
year  (Table  2)  per  main  Ration  (7)*    The  result  of  this  decline  In  price  Is 
an  estimated  ^Increase  In  ^he  nxnnber  of  residential  main  stolons,  or  subscribers, 
of  approximately  4  million'  (8)  •  '  ' 

The  4  million  f^uilies  who  newly  subscribe  to  the  telephone  network  represent, 
a  group  for  whom  the  move  to  the  alternative  rate  structure  Is  clearly  an  Im- 
provement over  the  existing  rate  structure;  presumably,  these  new 'connections 
wlllj  be  made  only  if  the  Individuals  felt  that  their  level , of  well-being  would 
thereby  be'  Increased*    Given  the  Configuration  of  residential  connect  and 
calling  charges,  this  group  prol^ably , desires,  in  the  main,  connection  to  the 
system  atld  does  not  represent  a  large  demand  for  c^lls,  either  troll  or  local;- 
this  new  group  of  4  million  main  stations  should  therefore  have  significantly 
different  calling  and  welfare  patterns  from  existing  subscribers  to  the  tele- 
phone  system.    Specifically,  existing  subscribers  are  more  likely  to  make 
lari?e  numbers  of  calls,  at  least  local  calls.,  under  the  present  rate  regime 
which  features  very  low  or  zero  charges*  for  local  calling*    The  essential  or  dlffl 
cult  welfare  question,  in  fact,  is  whether  the  gain  from  reduction  in  connect  and 
equipment  charges  for  existing  subscribers'  is  or. is  not  offset  by  welfare  losses 
from  Increased  expenditures  for  loca^  calling  as  th&  price  on  those  local  calls 
rises  significantly  under  the  alternative  rate.structure*    Because  existing  and 
new  subscribers  are  very  likely  to  have  different  calling  characteristics  ^nd 
because  information  on  new  subscribers  is  necesSariJLy  speculative  (e*g«,  as  to 
quantity  of  local  and  toll  calling),  this  .analysis  will  separate  new  subscribers 
from  the  determination  of  welfare  changes  .created  by  ttie  change 'in ^price 
structure^    The  families^  for  whom  welfare  "changes  are  computed  therefore  will 
represent  existing  subscribers  to  the  telephone  network*    This  procedure  means 
that  the  analysis  is  biased  toward  concluding  that  families  in  particular  in* 
come  classes,  specifically  tfie  lowest  two  or  thre^  Income  classes^  will  show  s^ 
diminished  level  of  well-being  "under  the  alternative  rate  structure.    W^re  new 
connections  to  the  telephone  network  also  Included,  many  of  these  connections 
i^ould  be  made  by  families  in  the  lotrest  two  or  three  Income  classes  (9)  and 
these  new  connections  would  provide  an  undeniable  welfare  g^ln  for  these ^lowest 
Income  groups*    In  short,  the  deletion  of  new  subscribers  from  the  welfare 
analysis  means  that  much  of  the  beneficial  welfare  Impact  of  movlpg  toward 
even  greater  extensions  of  service  to  the  U»S»  public  will  be  missed  by  this 
analysis  *  .  * 

Table  3  Indicates  that  the  average  annual  .telephone  expenditure  of  the  average 
(reporting)  U.S.  family  In  1972-1973  was  $170  »90 »    Under  the  existing  'rate  ^ 
structure,  as  shown  in  Table  2,  .residences  are  charged  $6*42  per  month  on 
averse  for  connecting  one  main  station  to  the  telephone  network*  Converting 
this  charge  to  an  annual  figure  of  $7Z*04  (l2  x  $6*42)  and  snbtractlng- that 
from  total  fiually  expenditure  on  telephone  service  results  in  a  sum  o^  $93*86 
($170.90  -  $77,04)  which  should  represent  the  average  family's  annual  expendi- 
ture for  local  and  toll  calls*    Such  calculations  were  made  (see  Table  3)  for 
each  of  the^  12  Income  classes  under  examination « 


.To  further  break  down  total  annual  expenditure  for  local  and  toll  calling  Into 
Its  constituent;  p^rts,  the  average  number  of  annual  local  calXs  per  family  for 
each^lncoma  class  must  be  estimated  (10)*    Bata  from,  the  Consumer  Expenditure 
Survey  (ll)  Indicate  that  the  average  age  of  the  head  oJ  the  family  In  the 
lowest  Income  class  Is  57  years  as  compared  tp  an  average  age  In  the  low^  to 
mid-40s  for, the  $8,000  to  $25,000  Income  class*    The^  lowest  Income  class  also 
has  ^  disproportionate  number  of  persons  aged  65  or  over  as  compared  wltj}. 
other  Income  classes*    Conversely,  the  dlstrlbu^on  of  chlldreiv  under  18  Is 
such  that  the  lowest  Income  class  has  disproportionately  few  children*    Th&  ^ 
size  of  the  famll^^  generally  Increases  as  the  level  of^  Income  Increases*  In^ 
^hort,  the  lowest  Income  class  Is  heavily  weighted  toward  slngle-iperson  ^  ' 
families  who  are  ol<ier  and  retired* 

If  It  Is  reasonable  to  suppose  that  calls  per  family  i:ncrease  as  the  size  of  ' 
the  family  Increases,  as  the  bumber  of  children  (teenagers  In  particular)  in 
a  family  Increases,  and  as  work  contacts  Incifease,  per-famlly  Calling  should- 
then  rise  as  Income  increases*    Glv^n  the  paucity  of  Information^  the  safest 
assumption  would  seem  to  be  that  local  calling  As  dlstrll^uted  across  Income  - 
classes  simply  In  proportion  to  populatl^  Inythat  class  (12)*    Column  1  of 
Table  4  shows  *the  Initial  nuidier  of  calls  p^  household-  per  year  as  derived 
from  the  distribution  of  population  acrpsslncome  c^assei^ln  the  Consumer 
ExpendltuV^  Survey  datal  •  '  '       .  ^ 

In  order  to  compute  the  estimated  residential  lo^al  calling  expenditures  under 
the  alternative  rate  structure,  the  elasticity  of; calls  to  a  cWange'ln  calling 
charge  in  different  Income  classes  must  be  estimated*    Data**llmltatlons  pre^ 
elude  rigorously  estimating^  "actual'^  demand  elasticities*    The  elastlclt;les 
used,,       shown  In  Column  ^  of  Table  A,  do  possess,  hn^^er,  various  desirable 
characteristics:  ^th^y  become  more  Inelastic  with  h:^her  income  (l3)  r  they 
are  consistent  with  an  aggregate  ela^^lclty  of  appro^clmately  ^«1  (14);/ and 
there  .arejio  large  jumps  In  elasticity  between' income  classes*  ^ 


stween  Income  classes*  [  ' 

In  l<£stLtlf ylnz  chanzes  In  levels  of 


Table  4  Illustrates  some  of  the  problfi^ns  In  l<£stitlf ylng  changes  In  lev 
well'-belng  with  changes  In  expenditures*    As^a^jffesult  of  moving  from  the^  ' 
J^rltlal  rate  structure  to  the.  alternative  rate'^structure,  for  example,  jhe 
dowest  Income  class  reduces  Its  expenditure  On  jc^nect  ^nd^  local  calling 
by  approximately  $25  per  year*    However,  this  ra^juiptlon  ^nVexpendlture^ls 
accomplished  at  the  price  of  cutting  the  atlhu^X  (aataiibe|^.of  l^cal  calls  per 
family  in  half;  rather  than  making  two' pfapnS  calls  p^^d^^^^nder  the  In^^aX , 
rate  structure,  the  tj^lcal  family  Xpr^iausly  .con^ected^^  systenf^Hin 
^he  lowest  Income  class  will  be  makiStfap  proximately.  one;pii(^e  call  per  day 
tmder  the  alternative  rate  structure  Ca  similar  cotsoenf^^n^^be  made  about  the 
next  to  the  lowest  Income *cla!Sv as  well)*^  Hcwep/4r,''-'th4«r-call  price  of 
local  calling  under  the  alternative  rate  strupxure  Table  4  Is 

derived  by  aggregating  calling  patterns  across ^varldui|:^^KS  of  day«  eacli-  ^  - 
time  of  day  having  ^ts  own  cost-based  price*  ,  Impll<Sf  t  application 
of  ^he  same  aggregated  per-ca  11 -charge  for  local  c^ts -^xoss  all  Income 
classes  Is  the  assumption  that  each  Incom^fl^class  ^If^^stribute  Its  calling 
pattern  by  time  6t  day  In  exactly,  the  same  fashion* Ct5)^^,^i(wer  Income  classes 
may  be  more  sensitive^  to  higher  peak  charges  ^d  cpu£d.>^lft  their  calling 
to*  times  of  day  in  which  the  chatges  are  lower*    As  ^  result,  the  effective 
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Table  4 


Mimi  ItESmHTIAL  €XI^N01Ttffi€S  FOR  LOCAL  1€L€PH0HE  SEftVIU  BY  INCOME  CUSS; 
IHITIAUY  AND  UHDEIt  AN  ALT€RHATIV€  RATE  STRUCTUfiC 


iMmr  t3,0Q0 


4-4*999 
.  5-5*999 

6-  6*999 

7-  7,999 

8-  9*999 
10-11*999 
12-14,999 
15*19*999 
20-24,999 


t25*000*  and  ov«r 


0) 
Initial 
Nuiter  of 
Catts  F«r 
rwlly 


706 
960 
t*060 
**2lp 
t,26l 
t*363 
t*4l2 
1*615 
t,7l5 
1,816 
t,9l7 
1,917 


(3)  * 

(4) 

.  (S) 

(6) 

(») 

InUtal 

Intttal 

A1  tentative 

Alternative 

Alternative 

'  CtMnge  in 

Local 

Total 

Elasticity 

EstlMte<l 

Local  Calling  Local  Res- 

'  Total  ' 

Ca1I1ii9 

Residential 

of  Calls 

HiMber  of 

£xt»«f»41* 

Identlal 

Local 

CxpendUtirt 
Por  Fattlly^ 

EitpefKlitiirt 
Per  Faiilly^ 

to  Por^Call 
Chaine 

CaMs  Per 
F«atV 

ture  r 
FMll/ 

Exoendtturt 
Per  Faiillv* 

Expenditure 
Per  Fwlly' 

t  2.47 

»  — ^  i.     ' — 
' t  79*51  ^ 

-*3 

35t 

t  12164 

t  54.04 

M25,47 

3,36 

00*^0 

-*3 

477 

17*17 

58»57 

^  21.83 

3*71 

.  60*75 

-  -*25 

592 

21,31 

62*71 

-  18.04 

4*24 

BI*2B  * 

-.20 

759 

27,32 

68,72 

'  12,56 

4*4t  ' 

81*45 

-,20 

791 

28*48 

69;ee 

-  it, 57 

4*77 

81*81 

•*I5 

961 

54*60 

^  76*00 

-  5,8* 

,  4,94 

81*98 

-JO 

1*118 

40.25 

8i:65 

-  *33 

5*65 

.   82*69  ' 

-*io 

1*279 

46,04 

87.44 

+  4*75 

'  6*00 

83*04 

'-*I0 

1*358 

^48,69 
'    58, t8 

90,29 

+  7.25 

*  6*36. 

83.40 

-*05 

1*616 

99*58 

+  16.18 

6*71 

63*75 

-,04 

1,746 

-  62*86 

104*26 

+  20*51 

6,71 

83*75, 

^  0 

1*917 

69:01  ' 

110,41 

+  26,66 

^Oertved  ty  assualhg  tocol  calling  ms  dtstrltuted  ty  the  proportion  ot  population  In  eoch  IncoMb  class  and 
divtdinq  ttto  InoM  classes'  calling  voliine  tv  the  nunbar  of'  taailltes  In  that  Income  class, 

*Co}vm  M>  X  t*0035  (astti»ted  per-calt  charge  tor  local  residential  call^;  soe  Table  2)* 

'Cotuavi  E2)  plus  Initial  station  connect, charge  of  t77,04  (derived  troai  Table  2:    16.42  y  12  tnontlks)* 

^Estli»tod  voliMO  ot  calls  under  the  atlernatlve  rate  ^tri*cture  at  t,036  per  call, 

Aioliian  (5)  X  t,036  (ostlffated  per-call  charge  tor  local  calls  under  ttie  alternative  rate  structure. 
See  Table  2).      *  ^ 

*C&1ufN  ih)  plus^he  dlternailve  rfite  structure  dimual  access  and  effiilpmenl  station  charges  ot  'I4J.40 
<t3.45  X  12  ponths), 

^Column  (7>  less  Colufiin  (3),    A  plus  sl<|n  Indicates  an  Increase  In  expenditure  nnder  fne  alternative  raf-, 
'structure  and  a  negative  slyn  a  decrease. 


SOURCf :    Calculations  by  Charles  f^lver  Assoclales. 


local  per*call  charge  for  the  lower  Income  classes  when  averaged  across  all 
times  of  day  might  well  be  lower  than  that  for  higher  income  classes;  the  , 
reduction  In  local  calling. by' SO  percent^ derived  for  the  lowest  Income 
class  Is  thus  probably  an  overs tatanepc*    Without  knowing  the  nature  of  the 
shift  in  calling  patterns  for  th«-^§dmllles  In^  the  various  Income  classes, 
however,  it  Is  Impossible  to  know  Exactly  how  many  additional  phone  calls 
above  those  shown  in  Table  4  under  the  alternative  rate  structure  would  be 
generated  by  shifts  In  tlme-of-day  calling  patterns^ 


Table  4  suggests  that  the  change  in  local  expenditures  per  household  moves 
from  negative  to  positive  under  the  alternative  rate  structure  as' income 
level  rises*    For  higher  income  classes  with  (by  assiimption)  virtually 

elastic  demands,  ther^&^JLs  a  significant  increase  in  annual  expenditure, 
presumably  tapping  the  willingness  to  pay  as- revealed  by  the  inelastic  demands 
of  those  income  classes*  •  * 


Itesident 


1^ 


>enditures 


Columhil  d3  Tab'le;5  displays  the  average  family's  annual  expenditure  on  toll 
calls  unJ^r^tghg  exiati^ng  rate  structure  for  each  income  class*    These  estimates 
are  dMtVSoby  subtracting  local  calling  expendltura  undpr  the  existing  rate 
structure,  shown  in  TaHle  4,  as  well  as  the  annual  connect  charge  of  $77^04 
from  the  total  annual  qamily  expenditure  for  telephone  services. 

By  dividing  average  f#lly  expendltui;e  on  toll  calling  by  the  estimated  ex- 
isting average  toll  charge  of  $.2  per  minute  (see  Table  2)^  it  is  possible  to 
derive,  as  shown  in  Column  2  of  Table  5,  estimates  of  the  number  of  toll  calls 
made  by  families  in  various  income  classes  under  the  existing  rate  structure* 
To  derive  toll  charges  under  the  alternative  rate  structure,  an  overall  aggre- 
gate toll  elasticity  of  -1*2  is  assumed  -(l6) *    Applying  that  elasticity  across  y 
all  income  classes  ~  since  there  is'  no  available  evidence,  pro  or  con^  as  to 
whether  or  not  toll  elasticities  change  across  Inpbme  classes  — ;  the  number  of 
toll  calls  under  the  new  alternative  rate  structute  can  be  estiniated,  ^s  well 
as  the  leve]3  of  toll  expenditures  under. the  new  rate  structure  as  shown  in 
Column  5  of  Table  5*  ^ 

As  a  result  of  the  assumed  toll  elasticity  being  gireater  than  one,  all  families 
spend  more  money  on  toll  calling  under  the  new  rate  structure  than  under-  the 
.old*^   The  amount  of  increase  is  minimal  for  the  lowest  Income  c^ass,  $1  per 
year,  but  is  as  much  as  $28-29  dollars  per  year  for  the  highest  income  class^ 
Once  again,  though,  these  changes  itll^xpenditure  mask  significant  changes  in 
price  and  quantities* 


Distributed  Business  Telephone  Service  Expenditures 

The  telephone  cc^anles  often  argue  that  a  major  cut  in  toll  charges,  such  as 
that  embodied  in' the  alternative  rate  structure,  would  necessitate  a  sizeable 
increase  in  local  residential  rates*  Under  the  atLternative  rate  structure, 
however,  toll, calling  charges  for  Both  bjuslnesses  and  residences  are  reduced, 
yet  total  business  expenditures  for  telephone*  services  are  increased,  tt|j|reby 
"^^i^ating  the  need  for  dramatic  price  rises  in  residential  local- accessj^j^arges. 
Under  the  alternative  rate  st^cture,  business  toll  revenues  fall  by  approximately 
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RESIDENTIAL  CXPCN0IT4IRE$  FtR  TOU  mEPKOHE 

iHiTiALLv  m  mm  an  iiterhativc 


^VlCr  BV  INC^LCiASS: 
nn  STRUCTttt£ 


Inccie  Class 

1)  undQr  S3,000 
2>  $3  -  3,999 
3)  %$  -  4,999 
41  $5  -  5,959 
3>  S6  -  6,999 
6>  17  -  7,999 
71  S6  -  9,959 
6)  110-11,999  ^ 
9)  St2-H*999 

101  SJ5-I9*999 
>l>  120-24,999 

12)  123,000  ^  over 


0) 

iQltUI  RtsldentUI 
Toll  Expenditures 
per  FutUy  ' 

S  6.70 
32,26 

. .    44.13  ;^ 

46.73 
67.36 
75;64 
84.60 
95,69  ^ 
109. d9 
130.02 
'  (43,44     .  } 
203*50    '  " 


(?) 

inltul  No. 
of  Himites 
perFMUy* 


34 

161 

221 
254 
337 
373 
424 
476 
329 
650 
727 
1026 


0) 

/    v«  # 1  A 

/EUsUcI^ 

(4)  • 

Alternative 

■14  nut  Ac  f^ir 

<  -1.2 

\  73 

-1.2 

333 

-t.2 

464 

-1.2 

313 

-1.2 

739 

-K2 

622 

929 

1046 

-1.2 

1159 

-1,2 

1423 

-K2 

1393 

-1.2 

2233 

(5t 

Alternative  Resi- 
dential Toll  Expend! 
^ures  per  Fjilly* 

55771 
50.54 
53.33 
76.66 
63.49  ^ 

106.99 
120.54 
148.20 
163.67 
254,3I 


Change  \n  Residential 
Toll  Expendttures' 
par  Fiirily^  ,  *' 

$  ♦  1,10 

♦  4,43 

♦  6,21 
Z      ♦  6,60 

♦  9,39 
ttO,43 

♦  M,62^ 
^13.30 
♦14,63 

^  ♦16J6 
♦20*23 
♦26,61 


*Oarlyed  by  subtracting  Colupn  (3>  of  TnMe  4  irom  CoI^mo  (3)  of  T^ble  3, 

*Efttl«oted  voltiae  ol  calls  at  S,20/ii1mfte  p^r-call  charge  (see  Teble  21;  Cofuinn  01  f  S.20/Almjte. 


^stlnared  voluffie  of  caM^  under  the  alt«rrtatlvo  rate  structure  usinp  1|     %  ^'^O^^i  ^  elast Icily  (E)  In 

Cotunn  <5>^ 


^Colupn  (4>  K  S;i04/i»tnute  (see  Table  2ft 


^Col^MNi  15>  -  Column  n>,  A  plus  sign  Indicates  An  liyrrease  In  expeikJIture  urxter  the  alternative  rate  structure; 
a  ninus  «l9n  Indicates  a  decrease.  * 

SOURCE:    Calculatloos-by  Charles  River  Associates  Incorporated,  ^ 


$1  billion  Xas  shown  in  Table  2)  »  but  th±s  $1  billion  Is  offset,  by  a'$l  billion 
Increase  In  business  expenditures  on  local  telephone  service  (17)*  ^ 

Businesses*  of  course*  represent  contractual  arrangemeat^  linking  dollars  of' 
revenOes  to  pa3nQents  to  (he  factor  Inputs  which  gene1^s(te '  those  rev^enues* 

.  What  businesses  f^ay  for  telephone  serv;lces  will  altlmately  be  reflected  in 
changed  prices  to  consumers  for  the  goods  or  services  produced  by  the  business 

iu:  changed  payments  to  the  factors  of  production  (land,  labof ,  capital* 
management)  utilized  In  the  production  process*^  One  way  of  distributing 
telephone  service  expenditures  as  a  type  of  sales  tax;  l«e.*  telephone  expen- 
ditures are  passed  on  to  consumers  as  a  constant  percent  of  sales*  In 
essence  this  Implies  that,  the  U*S«  economy  Is  generally  competitive  so  that 
changes  in  telephone  expenditures  by  businesses  are  paid  by  consumers  In  the 
long  run,'  rather  thaa  "absorbed**  by  reduced  pajnnents  to  the  factors,  of  pro-  * 
ductlon*    Thus,  under  these  assumptldhs,  consumers  In  a  given  Income  class 
would  pay  busine^^E^erephone  service  expenditures  In  p^roportlon  to  that  Income 

^  class's  share  of  toCal  consmnption  expenditures*^ 

To  measure  the  effect  vof  cflSnges  In  business  telephone  expenditures  as  they 
flow  through  to  families  In  the  various  income  classes, "business  telephone 
service  expenditures  for  1972*--1973  (approximately  $9.53  blllldfc)  were  distri- 
buted by  each  class*^  share  of  total  annual  consumption^,  as  s^QVn  in  Cqlumn  1 
of  Table  6*    Total  business  telephone  expenditures  are  estimated  to  rise  to  ^ 
$9.^66  billion  ui>der  the  alternative  rate  structure  and  this  Is  distributed 
In  {^olunm  2^oi  Table  6*    Assuming  that  the  changes  In  telephone  expenditure  ^ 
and  shif^  consumption  patterns  3mong  classes  perceptibly,  business  expenditures 
under  the  Initial  and  alternative  rate  structuri^s  we're  distributed  by  each  Income 
class *s|[proportlon  of  total^  consumption, expenditures  (from  Table  3,  Coluiun  7)*- 
Since  the  size  of  the  total  Increase  In  business  expenditure  was  small^f-^approxt^-* 
mately  $130  million,  each  family  was  f aced  ^with  a  very  small  increase  In  distri- 
buted business  expendl^pires*    The  lowest  Income  class  face^  an  annual  increase  of 
less  than  $1  per  household  while  the  highest  income  class  faced  an  Increase  of 
approximately  $4* 

Overall  Change  In  Family  EvpendltfhC^s        ■  -  ^ 

for  Telephone  Service  *  ^ 

The  estimated  changes  In  residential  local,  .residential  toll,  and  distributed 
busin'e^s  expenditures  created  by  moving  to  the  .alternative  rate  structMFe  are  ^ 
sumniarlzed  In  Table  7«  'It  Is  clear  that  the  upper  Income  families  will  pay  ^ 
significantly  more  fbr  their  telephone  services  under  th6'' alternative  rate 
structure  than  under  the  existing  rate  structure*    A  family- In  the  lowest        *  ^ 
Income  class,  however,  will  pay  .approximately  $2  'per  month  less  for  its^  u;el^- 
phone  servife*    (Recall,  though,  that  .the  lowest  Income  class  also  reduces?*^ 
Its  local  calling  by  approximately  one-half  under  the  alternative  rate /structure O 
While  the  alternative  rate  structure  ^oes  result  In  significant  expenditure  In-  / 
creases  for  several  higher' Income  classes,  these  increases  occur  because  those 
families  are  assumed  to  malce  large  numbers  of  local  calls  a^pealc  hours  and  to 
'more  than  double  their  toll  calling  under  new  lower  toll  ^ates,  thus 'offsetting 
lover  connect  and  equipment  charges* 
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|k  Table  6    ,  ^ 

THE  CHANGE  IN  OmRlfitflEOTOSIHCSS  TELEPHMK  SERVICE  fXPEIIDITUftES 
FROH  THE. EXISTING  RATE  STRUCTUR£  TO  At  AlTEMlATlVf  RATE  STRUCltAE 


(1) 

InltUl 
Distribution 
of  Totty 

Inccne  CI  a 


(2i 


,  Colum  (\) 
X  $130  Hinton^ 
(aUHons  of  itolUrs) 


(3) 


Number  of 
Fuitltes* 
(thoustnds) 


(4) 


Change  In 
fxpendttures 
Per  Fmtly^ 


tt30.0D 

67,447  . 

r+t,93 

'  6,73 

.  9,065 

♦  ,74 

3*90 

3,991 

+  ,96 

'  4,02 

3,624 

4MI 

3,262 

+1.25 

4,76  , 

3,401 

+1.40 

4.89 

.  3,251 

♦1.50 

IIJ» 

6,594 

♦1 ,69 

12.10 

6,276 

♦t.93 

^ .  a,:ft5^- 

+2.17 

26.00  ^ 

9,996'  y 

42.60 

15.46 

,  5,026 

43.06 

U.66 

4,W) 

+4.09 

Tro«  Cotunn  (71,  TabJ«  ^  of  this  appendU. 

'  ^t430mlinon  Is  tha  Jncreasa  tn  business  tefepboos^  expenditures  os  ral'e  si'ructures  mov« 
frON  the  InlHol  one  generating  t9.53  bMllon  In  business  ex|>end I tures  to  the  alternative  rate 
strticture^  poneraMng  t9.6^  bit  1 1<;)^  In  business  ^xpemtUures.    See  Table  2  of  this  paper.  , 

•column  <4>  o»  labia  51  ^  }  ^ 

FootnoWs  continued  oo'foMowJng'page.  .  '  . 
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m  CHMGC  m  DISTHieUTCD  eUSfNCSS  TCUft»HC  SCItVICC  CXfCWfTURCS 
rnOH  TIC  CXfSTflllG  RATC  STRUCTWC  TO  AH  ALTCRHATfVC  Wtt  STItUCTUflC 

\>>tiMii  U>  t  C6lunn  (5h  Tlie  poslttv«  slqn  tivJtcat«s  «n  litcre^^e  In  ^xDenctJ tures  under 
ttMi^attemiitlve  rate  stnictur«. 

SOunCEi  'CakuUttons  by  Cti^rles'^RIver  Asaoctates  li>corporated  bas«d  on  3O0rc«s  ctted 


'  lOlG 


\ 


ESTIMATED  INCItEASE  (i>  Oft  OECSeASE  (-)  IH  t6tAL  NWUM.  EXPEtffiiniRES  BY  A 
FMILY  FOR  TEUfttOHE  SERVICES  UNOEK  AH  ALTERNATIVE  RATE. STRUCTURE,  BY  INCOHE  CLASS 


ChMse  in 
ResldentUt  e)u>efidttures' 

,    Change  In^^ 
Ou&Jness 

Cttinge  In 
Tout  AfliHiel 
Telepttooe 

Before  Tijtet-  ' 

LociT 

Toll 

TotH 

Cxnendlturet 

EjfpeiHffturet 

1-25,47 

i  |,to 

^  -24,37 

ito.74 

1-23.63 

-2L63 

+  4*43 

-17*40  ^ 

+  .96  . 

-16*42 

14-4,999 

-16,04 

+  0.21 

-11*05 

+**n 

.  -10^72 

15-5,999  ^ 

-12*56 

i  6,60 

-5*«^  r 

+1.25 

-  4,71 

S^6,999 

-iL57 

i  9,39 

-  2.16 

+1*40  ' 

-.0-76 

$7-7,999 

-  5,61 

il0*45 

i  4,64 

+  6*14 

*a-9,999 

+li,62 

+11,49 

+1,69 

+13,16 

+  4,75 

il3,30 

+  16,05 

i|,43 

+(9,96 

$12-14,999 

+  7-25 

,    +^4,65 ' 

+2.17 

+24,07 

115-19,999 

i|6J0 

O0,|0 

+34.36 

+2,60 

+36,96 

$20-24,999 

+20,51 

+20,23 

+40*74  ■ 

+3*08  , 

*  +43. 62-^ 

$25,000  and  over 

i2^,66 

'  i20.81 

+55, 47 

+4,09 

i5s,55^ 

SOUvCC;   Cdlculetloos  by  Charles  River  Assoctetas  liKrorporetedT* 


IQtn 


^  Welfare  Change  A6^Mea$.ured  by  Price  Indices 

If  the  existing  ^ate  .structure  Is  changed  to  the  alternative  rate  structure^ 
the  overall  Impact  of  various  price  and  quantity  ^changes  can  be  compared  by 
computing  price  Indices  for  each  of  the*  12  Iftcoiue  classes  under  examination* 

Table  8  displays  the  results  of  these  price  Inde::  computations  (18). 

,  t  * 

As  the  ordering  of  Indices  ^displayed  In  Tab}.e  8  exhibits^  the  movement  to  the 
alternative  rate  structure  makes  families  In  none  of  the.  income  classes  unmis- 
takably worse  off.    Indeed^  all  Income  classes  but:  the  very  lowest  are  made 
better  of f' by  the  move  tq  the  alternative  rate, structure  (19)^    For  the  lowest 
Income  class^  the  fact  that  B  Is  greater  than  P  means  tfiat  the  Individual 
family  In  ttie  lowest  Income  class  does  not  suf  f e/ a  fall  In  standard  of  living 
by  a  mov^  to  the  ^alternative  rate  structure;  however*  th^  fact  that  K  Is  not; 
greater  than  L  &eans  that  tha  n^^  rate  regime  cani^ot  be  described  as  one  In 
w^iich^the  famlly^s  standard  of  living  ^has  beetv  Increased* 

Two  Important  considerations «  moreover^  bias  this  analysis  toward  concluding 
that  families  In  the  lowest  Income  class  will  be  harmed  by  moving  to  the  new 
tate  structure*    Firsts  the  lowest  Income  class  should  contain  a  significant 
portion  of  the  A  mil^on  ney  subscribers  gained  under  the  alternative  rate 
structure^  the  gains  from  which  are  Ignored  In  this  analysis*    Second^  the 
assumption  that  famille?  In  all  Income  classes  adjust  their  local  calling  * 
patterns  In  exactly  the  same  way  to  a  new  regime  of  local  time  of  day  user 
charges  Requires  that  the  lowest  Income  class  make  the  same  adjustments  In 
calling' patterns  as  the  highest  lnc,ome  class*    the  lowest  Income  class  seeg^s 
.miSre  likely  than  €he  highest  Income  Plass  to  shift  local  calll^ig  to  times  of 
day  In  which' calling  Charges  are  lower*  *     '  - 

>  • 

Summary  and  Conclusion** 

This.  P^P^]^  >)^ports  on  an  evaluation  of  the  Income  Incidence  of  welfare  changes, 
due  to  the  adoption  of  a  radically  new  type  of  telephone  rate  st;ructure*  This 
new  rate  structure  was  characurlzed  by  lowered  access  charges «  positive, prices 
for  local  calling  and  lowered  a^^  distance  Insensitive  long  distance  charges* 
The  families  In  the  lowest  Income  class  (Income  unde^  $3000/YrO  who  are  exUtlne 
subscribers  are  the  group  most  likely  to  be  adversely  affectedly  the  changed 
rate' environment*    Yat  this  analysis  showed  that  such  families  we^a  no|:  clearly 
harined  or  helped  by  these  radical  changes*  '         "  t  * 

^Thls  study  1^  of  Intere'st  methodologically^  because  it. allows  the  analysis  of 
equity  to  go  beyond  superficial  discussions  of  subje^tjSre  opinions  of  falmessi^ 
The  use  of  Index  n\m^v  allows  the  e:q>llclt  modelling  of  welfare  .chan*gds  across 
Income  cJ^^tsSas^n3provldes  useful  Information  ^or  regulators  alid  policy  makers. 
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T<bla  8 

INDEX  HUHBERS  AS  INOtCABUS-Ot 


index  Hurttn  Exclu/ife  0<«Hh.tt»d  BuAnM,  w.^n^^*  


♦  ^ 


\ 

IncoiM  dasi- 

-L 

"  p 

Rate  Structiir* 

and«r  S3»000 

.a2 

.66 

InconcluSfv^ 

,a2 

Posftlvt  * 

54.4,999 

.a2 

5S*S»999 

*95 

. 

.67  ^ 

S6-6,999 

.99 

.a2 

*65 

S7*7,9» 

J. 03 

.66 

S>L>P 

Posltlvt  ' 

Sa*9,999 

1.07 

.a2 

*67 

£>L>P 

i.ri 

*a4 

*67 

■  e>i>p' 

J. 12 

.a4 

*67 

S]5-t 9*999 

J  J6 

.32 

.67 

£>L>P 

Posftfv# 

520-^4,999 

Ma 

.ai 

:67 

S>L>P 

Pcaitiv* 

ov«r 

V 

M9 

*7S 

S>L>P 

Poaftiv*  ■ 

'lnd4x  numbars  dartv«4  ej  follo))];'  ^ 
■  *  lnd«x  Of  Incoina  chang* 

PvtsctM  tn^«x 
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Notes 


1, 


2-, 


3. 


Chapter  3  of  CRA*3  report  entitled  The  Economics  of  Competition  in  the 
Telecommunications  Industry  (Boston,  Mass.;     CRA,  1979),  discusses  the 
rationale  underlying  these  goals  and  the  native  , rate  structures  that 
meet  these  goaJ,s* 

Numerous  simplifying  assumptions  are  ^equirj&d  to  effectively  model  changes 

in  family  expenditures  .on  telephone  service  (or  any  othei;  good  or  service)  • 

Every  attempt  has  been  made  to  clearly  identify  these  assumptions. 

\    .     *  ^         .  ■         .  , 

Forsa  more  complete  explanation^  see       E.  Ferguson^  liicroeconomic  Theory, 

(Homei>ood»  111.;    Richard       Irwin,'  Inc*»  1969)»  pp*  6f-72*  i 

Strictly  speaking">  an  individual  famlly*s  welfare  change  cannot  be  measured 
without  examining,  all  of  its  expenditures*    This  analysis  will  assume  that  ' 
telephone  expenditures  are  sufficiently  small  and  separable  from  remaining 
expenditures  so*that  changes  in  the  former. can  be  examined  without  concern 
for  changes  in  the  letter*    In  addition*  data  do  not  exist  to  analyze 
changes  in  all  expenditures* 


5*      The  relevant  telephone  statistics  were  mostljj  taken  from  eRA>  op.  cit.> 
Appendix  C*  .       .        *  ' 

6*      The  CES  data  were  usect  for  determining  the  distribution  and  level  of  total 
*        telephone  expenditures*    No  Steakout  of  actual  expenditures  by  service 

category  within  the  total  of  telephone  expenditures  was  available  at  the 
'  '      time  of  this  analy^s*    See  Bureau  of  Labor- Statistics ,  Consumer  Expenditurs 

Survey  Series:*  Interview  Survey f  1972*73,  Report  A55-A,  U*S.  Department  of. 

Labor*  1977»  pp*  8-9^ 

7*      Residential  extension  phones  have  not  been  included  In  this  analysis  be- 
cause of  the  laclf  of  data  on  the  distribution  of  extension  phones  across 
income  classes*    The  exclusion  of  residential  extensions  reduces  estimates 
of  total  initial  /e^nues  by  $0*7  billion  (39*9  million  extensions  at  an 
estimated  monthly  charge  of  $1*50)* 

■8.      See  CRA>  op*  cit* >  Table  3-A>  p*  3-AO* 


9.      See  Tible,7»  Page  51»  of  Bell  Exhibit  21  in  FCC  Docket  20003*  ,  This  exhibit 
consists  of  a  report:  on  the  proportion  of  households  jwith  telephones  in 
various  sociodemographlc  categories^  including  income  classes*    The  report 
was  authored  by  Lewis  J*  Perl  and  entitled  "Economic  and  Demographic  De- 
,  terminahts  of  Telephone  Availability/'  prepared  by-National  Economic' Re- 
search^ Associates  >  April  15>  1979*  ^ 
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Noces  (Conclnued) 


10*    One  source  of  daca  for  such  ait  esclmaclon  Indicates  that  Che  lowest:  income 
class  (from  $0  Co  $300  per  year)  joakes  approximacely  chree  cimes  as  many 
phone  calls  as  Che  average  family  in  che  highesc  Income  class  (from 
$30,000  up)*    See  Bridger  Mlcchell,  "Opcimal  Pricing  of  Local  Telephone  , 
Service,"  American  Bcanomic  Review  68  (Sepcember  1978):  517-537. 
Mlcchell*s  source  for  resi4encial  calling  by  income  level  was  a  scudy 
by  American  Telephone  &  Telegraph  encircled  Subscrlbex  itine  Usage  Study  ^ 
May  19? 2' June  1973*    According  co  Mlcchell,  Chis  sCudy  was  based  on  10 
"  California  exchanges  which  used  No.  1  ESS  swicching  equipment 

11.    Bureau  of  Labor  Scaciscics,  op.  cit*,  pp.  4-5. 

12*    Alchough  noc  reporced,  che  analysis  of  chis  scudy  was  also  conducced 

using  cwo  alcerifacive  dtsCri]bucions  of  local  calls:    a  California  discri* 
bucion  caken  from  Sridger  Mlcchell*' C'OpCimal  Pricing. of  Local  Telephone* 
Service");  and  a  uniform  discribucion  by  proporcion  of  families  in  each 
incgme  class.    The  conclusions  abouc  Che  well^eing  of  families  ^in  Che 
various  income  classes  before  and  afcei^  a  change  Co  Che  alcernacive  race  * 
scruccure  seemed  largely  insensicive,  Co  which  discribution  was  used* 

13.    For  a  math^macical  derivacion  of  chi^  general  resulc,  see "Bri^dger  Micchell, 
'*Op^iinal  Pricing  of  Local  Telephone  Service,"  p.  43* 


1^    This  is  Che  approximate  aggregace  elascicicy  which  is  reflecced  in  che 
nuniber  of  calls  and  calling  charges  f  or,^  residencial  local  calling  in 
Table  2.  ^  Suc^  an  elascicity.  Is  ac  che  inelascic^^nd  of  che  range  of 
esclmaced  elascicicies*    See  CKA,  op*  cit..  Appendix  Cf  p*^C^2*  A 
doubling  of  che  elascicicies  across  all  income  classes  does  noc  greacly 
modify  che  welfare  resulcs  o'f  ch»  analysis.  . 

15.  The  alcernacive  rate  sCrucCure  assumes  chac  35  percent  of  all  residences 
pay  che  peak  charge,  40  percenc  of  all  residences  P^y  t^he  shoulder  charge, 
while  che  remaining  25  percenc  of  calls  pay  che  off-peak  charge.^ 

16.  This- elasticicy  is  conslscenc  with  daca  showing  chat-  che  elasticicy  of 
toll  calling. is  greacer  dujping  the  evening  tMU  che  day  and  greacer  for 
residential  cuscomers  Chan  for  businesses elascicicy  of  ^1^2  is  in 
che  mldpoinc  of  che  range  of  esclmaces  for^che  evening/nighC;  period  and 
for  residencial  cuscomers*    See  CRA,  op*  Pit*,  Appendix  C,  p.  c-2* 

17.  This  $1  billion  increase  is  consiscenc  with  lower  connect  and  eqiiipmenc 
charges  for  business  coupled  wich  higher  local  usage  chatgjes,  representing 
che  demand  for  capacicy  Imposed  by'  daytime  calling  of  businesses* 

18*    Table  8  does  not  include  che  business  expendicures  irf  cjie  welfare  analysis 
because  daCa  are  noc  available  on  che  myriad  price  and  quancicy  changes 
which  would  occur  as  businesses  flow  through  che  increased  expendicures 
on  celephong  services.    Given  chat  cHe  change  in  discribuced  business 
expendicures  per  family  is  *approximacely  $1  co  $4  dollars  per  year,,  Ic  is- 
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unlikely  that  the  delefien  of  business  expenditures  from  this  anal>^is 
changes  thtf  results.    If*  however*  the  existing  rate  structure  were 
adjusted  tcr\)ne  in  which  business  expenditures  in  toto  were  dramatically 
increased  or  decreased*  then  a  complete  welfare  analysis  would  have  to 
include  some,  measure  of  the  impact  of  distributed  business  expenditures 
on  family  expenditure  patterns. 

Reworking  this /welfare  analysis  ^ased  on  the  distribution  of  residential 
local  callingyas  shown  in  the  ten  California  exchanges  cited  In  Bridger 
Mitchell,  ''Optimal  Pricing  of  Local  Telephone  Service,"  dogs  result  in 
the  existing  subscribers  in  the  lowest  income  class  being  worse  off. 
The  California  distribution  of  local  calls  is  U-shape'a**^cross  income 
classes.    For  reasons  argued  in  the  text*  this  distribution  seems  un- 
represen  tative , 


0:S.  REGULATION  AND  IHTERWATIOHAL  COMMUNICATION : 
•  .THE  CASE  OF  VERTICAL  INTEGRATION  OF  RATES 

SUNIT       KHANNA^l^^  ^ 
XEROX  Corporation,  XTEH 
21731  Ventura  Boulevard 
Woodland  Hills,  California  91364 


This  paper  briefly  presents  the  structure  of  the^  international  communica- 
tion rates  of  the  lilted  States  telecommunication  carriers.    The  rate  struc-  ^ 
ture  Is  examined  In  light  of  the  International  communication  Industry  struc- 
ture; key  regulatory  decisions  of  the  tf*S*,  and;  the  economic  and  performance 
effects  of  rapid  technological  advances  which  have  characterized  the  develop- 
ment of  the  two  competitive  modes  of  facilities  which  form  the  U*S*  interna- 
tional communications  network:    communication  satellites  and  submarine  cables. 
Economic  regi^atlon  of  certain  industries  such  as  cpmmunicatlons ,  transporta-. 
tion  and  energy  is  highly  developed  in  the  U.S*  ^  Similar  industries  in  other 
countries  are  either  government-owned  and  operated  or  the  government  maintains'  , 
a  majority  ^Interest,    The  flrdis  within  the  U*S*  International  Communications 
Industry  are  subject  to  regulation  by  the  Federal  Communications  Commission 
(FCC)  under  the  Communications^  Act  of  1934(2),  This  analysis  ol  rapidly 
changing  technology  in  international  communications  facilities  and  concomitant 
effects  on  rates  offers  some  new  perspectives  on  objectives  and  limitations  of 
government  regulation*  ^ 

A.'     Salient  Facts  About  the  U*S*  International  Communications  Industry 

The  first  voice  grade  submarine  cable  was  installed  between  the  tf*S*  dnd 
Scotland  in  1956  and  the  first  commercial  communication  satellite  was  launched 
in  the  Atlanjtlc  region  in  1965*    During  the  period  1956-1979,  thirty  submarine 
cables  belonging  to  four  different  vintages  of  technology  have  been  installed 
in  the  Atlantlt:,  Pacific  and  Caribbean  Ocean  regions;  forming  the  U.S*  inter- 
national submarine  cable  network*  ^  The  second  in  the  latest' generation  of  sub- 
marine cables  will  be  installed  in  the  Atlantic  ocean  region  in  1983.  During 
the  period  1965-1979,  twenty-seven  commercial  comammlcatlon  satellites  belong- 
ing to  six  different  vintages  of  technology  have  been  launched  in  the  Atlantic, 
Pacific  and  Indian  regions;  forming  the  U*S*  international  satellite  communi- 
cation network;    The  first  in  the  latest  generation  of  satellites  is  expected 
to  be  launched  in  early  1980*  '  x 

The  u*S,  international  communications  industry  is  unique  due  to  extensive 
regulation  and  policy  supervision  of  the  U*S*  Government  for  reasons  of  fPrelgn 
policy  and  national  security,  in  addition  to  the  more  common  reasons  for  regu- 
lation of  domestic  utilities.    Its  structure  may  reasonably  be  considered  a 
regulated  duopoly.    The  dominant  firm  in  the  industry  is  the  American  Telephone 
and  Telegraph  Company  (AT&T) •    The  second  firm  is  the  Communicatiori  Satellite 
Corr  \^atlon  (COMSAT),  created  as  a  monopoly  by  a  sp*eclal  act  of  the  U»S»  Con- 
^      :         '  1-^3)  From  an  end-user  perspective  (the  U,S»  public),  the  struc- 

e^sentially'a  regulated  monopoly  (ATiT)  because  COMSAT  is  not  authorized 
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to  serve  the  VjS.  public  directly*    In  addition,  there  are  several  other  firms 
which  are  a  part  of  this  Industry  and  are  Identified  as  .the  IntMnatlonal 
Record  Carriers  ClRCs);^)    These  IRCs,  however,  use  AT&T's  and^COMSAT's  facil 
Itles*    AT&T  owns  and  operates  submarine  cables  In  coordination  with  overseas 
administrations  and  foreign  telecommunications  entitles*'  As  a  consequence  of 
numerous  regulatory  decisions  It  provides  Indefeasible  Rights  of  Users  CiRUs) 
In  these  submarine  cables  to  iRCs  thrpugh  long  term  lea^e  arrangement?  or  part 
ownership*    COMSAT  owns,  In  partnership  with  other  overseas  admlnlstrntlons, 
communications  satellites*    It^also  opera tes^,-th€L  global  satellite  network  on 
behalf  of  this  partnership*^^^    The  partp^fshlp  ila  known  as-  tfbe  International 
Telecommunication  Satellite  Consortium, CiNTELSAT)  *\  Thus;  COMSAT  is  a  joint 
owner  in  the  satellite  network  as  well  as  the  U*S*  Signatory  (repfeserytative) 
^In  INTELSAT*  '  .  ^ 

B,      International  Facilities  and  the  Technology  Race  Between  Cables  and 
Satellites 

The  evolution  of  the  U,S*  international  communications  Industry  has  been 
characterized  by  a  de  facto  technology  race  between  submarini^  cables  and  satel 
lites  which  has  been  reinforced  by  a  series  of  FCC  and  other  y*S,  Government^ 
decisions*    ^  the  thirty  cables  since  1956,  the  voice  circuit  capacity  per 
cable  has  increa^d  fr;om  36  voice  circuits  in  the  first  generation  to  4,0^0 
voice  circuits  in  the  latest  generation  of  cables*    This  is  indicated  below: 

Type  of  Technology                Number  of  Sub-             Voice  Circuit  Capacity 
,  *   marine  Cables   Per  C^ble  

SB  '     8  36 

SD  ^  10  ■  ^  128 

SF  .         7  U5 

SG  6\  ,  *  '     4,000  , 

SH^6)  '  .  16,000 

31  ^      '  ^ 

Since  1965,  twenty-seven  communication  sa^telldtes  have  befen  launched  by 
COMSXt,  and  seven  more  belonging  to  the  latest  vintage  of  technology  will  be 
launched  during  the  period  1980-83*    The  voice  circuit  capacity^per  satellite 
has  increased  from  240  voice  circuits  in  the  first  generation  to  12,000  voice 
circuits  in  the  latest  generation,  as  indicated  below:  ^ 

Type  of  Technology  ^        '       Number  of  Voice  Clrcjiit  Capacity 

,  Satellites  t  Per  Satellite 


Intelsat-1  1  *"240 

Tntelsat-II  4                   .  2iO 

Intelsat-III  8                         ^  -  1,200 

Intelsat-IV  '8         '  ^'      *  4,000 

Intelsat-IV-A  -           6     -  ^  7,500 

Intelsat-V  ^     7  '  12,000 

.  3? 
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since  neither  AT&T  or  COMSAT  is  in  a  position  to  optimize  an  appropriate  mix  of 
both  types  of  facilities,  theit  ownership  rights  have  determined  the  marketing 
strategy  of  both  firms*    Sub*optinial  investment  positions  have  been  made  by 
both       taking  the  form  of  a  technology  race^^  resulting  In  over-Investment, 
considerable  excess  capacity  anOr Inefficient  modes  of  total  system  operation* 
Capacity  utilization  rates  In  International  communications  havje  been  deter- 
mlned^largely  by  the  nature  of  cable  and  satellite  technology  as  well  as  b^  ^ 
growth  In  donand*    These  factors  have  resulted  Ijti  a  need  for  spare  and  in-orbit 
back-up  satellite  facilities  of  identical  technological  vintages  and  have  been 
a  key  factor  In  the  separation  of  satellite  operations  In  the  form  of  primary 
and  major  path  satellites  In  each  ocean  region.    Additionally,  because  of  the 
nature  of  cable  technology,  c^ble  failure  restorations  have  generally  been 
accomplished  ^ia  satellites^*  -       ^  ^      ^  * 

C*      Market  and  Service  Segmentations;    Key  U;S*  iRegulatory  Decisions 

The  relationship  among  all  of  tl\ese  firms  as  well  as  their  usage  of  - 
facilities,         t  cables  and  satellites.  Is  controlled  by  various^ agencies  of 
the  U.S*  Government*    This  control  Includes  rate  base  regulatlojj  by  the  FCC* 
Also,  the  ^J*S*  Department  of  State  exercises  oversight  functions  because  both 
of  the  U«S«  entities  (COMSAT  and  AT&T)  are  actively  engaged  with  foreign  admin* 
istrations  In  the^  construction  and  operation  of  their  respective  facilities* 

COMSAT,  by  law, is  not  authorized  to  $erve  the  U.S*  public  directly  and 
is  also  not  authorized  to  Interfere  with  or  participate  In,  the  planning, 
constructfion  or  operational  implementation  of  submarine  cables*  Similarly, 
AT&T  and  the  IRCs  are  not  authorized  to  participate  in  the  planning  or  implemen 
tation  of  International  commercial  communication  satellites*    By  regulatory  de* 
cisions,  COMSAT  must  sell  satellite  circuits  only  to* AT&T  and  the  IRCs  who»  in 
turn,  are  authorized  to  serve  the  public  either  thl^ough  these  leased  satellite 
circuits  or  through  their  own  cable  circuits*         Additionally,  during  the 
period  1965-1973,  AT&T  together  with  the  IRCs  was  .the  biggest  stockholder  of 
COMSAT  and  wa^,  accordingly,  represented  on  COMSAT's  Board  pf  Directors* 
*AT&T  and  the  IRCs  also  own  the  aj*S*  satellite  earth  stations  In  partnership 
with.CbMSAT*  .Consequently,  COtBAT*s  biggest  customer  is  also  its  biggest  com- 
p€?titor  and  a  significant  owner  of  its  physical- assets*  ^^^^ 

The  market  for  international  communication  services  to  the  U*S*  end-users 

*  ^ 

has  been  segmented  as  a  result  of  a  series  of  regulatory  decisions*    Voic^  ser- 
vices are  provided  by  AT&T  and  non-voice  services  by  the  IRCs*^^^^  Interna- 
tional television  services, are  provided  on  a  weekly  rotation  basis  by  AT&T  and 
the  IRCs*    This  artificial  segmentation  of  the"  market. represents  a  coijpromtse 
by  the  FCC  among  the  numStous  International  carriers  (AT&T  and  the  IRCs);  it 
does  not  reflect  any  Inherent  requlr^ent  of  the  technologies  or  any  other 
criteria  which  would  logically  justify  this  separation* ^^^^    The  IRCs  lease 
cable  circuits  from  AfST  ^nd  satellite  circuits  from  COMSAT  to  provide  non- 
voice  services  to  the  U.S*  public.    AT&T  leases  satellite  circuits  from  COMSAT  ^ 
and  uses  them  together  with  its  own  cable  Circuits  to  provide  voic^«*^vices 
to  the 'U*S*  public* 

In  addition  to  fhe  above,  a  series  of^^regulatory  decisions  have  been 
enacted  since  1965  which  have  resulted  in  the  almost  simultaneous  construction 
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of  new  submarine  cable  anl  satellite  facilities*    The^e  appear  to  be  as  a 
result  of  the  compromise  approayj^ 'adopted  by  the  FCC  wjien  faced  with  com- 
peting applications  for  construction  of  facilities  by  COMSAT,  AT&T  and  the 
^RCs*^^3'  In  order  to  mitigate  the  adverse  economic  effects  associated  with 
the  simultaneous  ^construction  of  new  facilities  with  successively  larger 
capacities,  the  FCC  has  enacted  a  number       regulatory^ rulings  which  were  ini- 
t^nded  to  ensure  that't  competing  international  facilities  had  '^circuit  actl-  a 
vation  pdrlty'^  or  "proportional  flll^^  policies*    The  primary  objective  of  this^ 
appears  to^  be  tq,„.ea^ure  that,  in  \^ew  of  the  prevailing  market  structure,  AT&T 

^atitempt  to  siphon  away  business  from  COMSAT  by  refusing 

pities  and,  thereby,  retard  the^  growth  of  satellite 
usmiary,  it  is  sigi^if ica^K to  note  that  an  analysis  of  the  ^ 
decisions  seems  to  suggest  tliat  the  FCC  has  consistently 
aao^<ed  a  cplbpromlse  approach  bQtp  among  the  carriers  and  between  COMSAT  and  ^ 
the  ckx^ifiifsf  thereby,  promoting  policies  which  appear  to  prottect  the  competi- 
tors rather  than  to  encourage^^ompetition  among  theny 

D.  ^  Technological  Changes  and  Their  Effects  on  Direct  Costs 

the  Inception  of  the  first  voice  grade  submarine  cable  In  1954y^he 
tecflnol6gy  of  cables  has  a3vancefl-at  such  a  rapid  rate  that  a  new  generation  of 
cabl^ technology  was  introduced  pn  an  average  of  one  every  five  years  duting 
the  period  1955-J/^s*  Thirty  submar^^ cables  belonging  to  the  various  genera- 
tions of  tecbnofogy  ;were^  lnstalled;^for^lng  the  U*S*  International  submarln^e 
cable  communication  nemork*    It  is  planned  that  the  next  cable  In  the  la4|fst  * 
generation  q|fttechnology  will  be  Installed  in  1983*  .    ^  '  - 

-        .Such  rapid  advances  In  cable  tecnhology  were  achieved  through  the  applied 
^  R&D  efforts  of  AT&T  and  by  incorporating  CecKnolligical  changes  in  the  various 
sub-systems  of  cable  design, and  operations*    In  the  various  genefations  x>f 
technology,  majpr  changes  incorporated  tt>  achieve  higher  voice  j^lrcuit  capacity 
*  fincljided  improvements  in  the':    efficiency  6f  bandwidth  usage;  design  and  com- 
ponents of  repeaters  and  eqtidlizers;  pore  efficient  trade-offs  among  repeater 
aclngs,  cable  attenuation,  and  cable  design;  physical  and  communications,  ^ 
op'erties  of  cable  materials;  and  cable  terminal  and  power  feed  facilities* 
As  a  usult  of  these  changes,  the  volte  circuit  capacity  Qf  cables  Increased 
from  3?  voice  circuits  per  cable  In  the  first  generation  of  technology  (SB-1956) 
to  4,0(10  voice  circuits  per  cable  In  the  latest  generation  of  technology  (SG- 
1977)  ind  will  further  increase  to  16;0OO  voice  circuits  In  the  SH  cable.  An 
analysls\of .^it  capacity  cost  effects  of  these  technological  clianges  Indicates 
that  papaclty  cost  per  .circuit,  per  year,  per  nautical  mile  declined  from  $19.54 
In  the  fiB  cable  to  $0*&2  In -the  SG,  cable  and  will  further  decline  to  $0.24  to/ 
the  SH /cable*-        ^       *      ^  ' 

*  An  ^^ysls.of  direct^^^  Operations  a^  Maintenance  (OMO  costs,  per  cir- 
cuit, p^r  year,  ^er  nautical*  mile.  Indicates  that  such  costs  declined  from 
$20*27  in    1960  (SB  cable)  to  $0*26  in  1976  (SG^able)  and  areiexp^ted  to 
decline  further  to.  $0*09(,ln  the  Sft  cable,*    Additionally,  the  Xmlt  OfiM  costs  in 
any  particular  year  were  lower  for  the  latest  generation  of  cables  as  compared 
to  earlier  generajti^ns*.  ^  The  (re  diet  ions  In  unit  O&M  coSts  were  achieved  through 
improvements  Ifi:/  the  design  and  operations  of  cableshlps;  repair  operations 
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(e,g,,  iDore  efficient  cableplows,  elimination  of  divers,  higher  speed  of 
^^ableshlpsr^  more  efficient  fault  location  3y_stem8,  etb*)  and;  Integrated 
operations  of  terminal  facilities  at  sea  shores* 

Similarly,  rapid  advances  In  satellite  communications  technology  were 
achl^ed*    During  the  period  1964-77,  a  new  satellite  technology  was  Intro-' 
duced  on  an  average  of  one  every  three  years*    Twenty-seven  communication 
satellites  belonging *tq  the  various  generations  of  technology  were  launched; 
forcing  the  U»S*  international  satellite  networkr    Plans  have 'been  made  to 
launch  the  next  satellite  in  the  latest  generation* of  technology  In  early 
198<r.  *  ^  ,  ^  * 

Such  rapid  advances  In  satellite  technology  were  achieved  through  the 
applied  R&D  efforts  of  COMSAT  Laboratories  and  by  Incorporating  technological 
changes  in  the  various  sub-systems  of  satellite  design  and  operations*    In  the 
various  generations  of  satellite  technology,  major  changes  incorporated  to  \ 
achieve  higher  voice  circuit' capacity  Included  Improvements  In  the:  efficiency 
of  bandwldth^'uSSg^^Ce^g* ,    dual  polarization,  ,beam  and  spatial  Isolation);  1 
launc"!!  vehicle  capability;  fuel  injection  system;  internal  sub-systems  of  ' 
satellites  to  achieve  higher  design  lives;  and  multiple  access,  antenna  design 
and  modulation  techniques'.    As  a  result  of  these  changes,  the  voice  circuit 
capacity  of  satellites  Increased  from  240  voice  circuits  per^ satellite  in  the 
first  generation  (IS-I  -  1965)  to  7,500  voice  circuits  per  satellite  in. the 
latest  generation  (IS-IV-A  -  1977)  and  will  Increase  further  to  12^00  voice 
circuits  in  the  IS-V  satellite.    An  analysis  of  unit  capacity  cosxVffects  of 
these  technological  changes  indicates  that  capacity  cost  per  circuit,  per 
year  declined  from  $45jS90  in  the  IS-K  satellite  to  $990  in  the  IS-IV-A' satel- 
lite and  will  further  decline  to  $740  in  the  IS-V  satellite; 

An  analysis  of  direct  O&M  costs'  per  circuit,  per  year  indicates  that  such 
costs^^llned  from  $20,254  In  the  IS-I  satellite  to  $503  in  the  IS-IV-A  satel- 
lite and  are  expected  to  decline  further  to  $450  in  late  1979.  Additionally,- 
the  unit  O&M  costs  in  any  particular  year  were  lower  for  the  latest  generation 
of  satellites  as  compared  to  j^arlier  generations*    The  reductions  in  direct 
unit  O&M  costs  were  achl&ved  through  improvements  in:    Tracking,  Telemetry  and 
Command  (TT&C)  Operations;  ground  control  operations;  and  teleprocessing  equip- 
ment design  (resulting  in  reduced  labor  input). 

For  example,  &s  indicated  in  Flgure-1,  a  comparative  evaluation  of  the  two 
types  of  faGllltles  b^ed  on  fixed  investment  reqi^irements  per  circuit,  per 
year,  indicates  that  cables  are  cost  competitive  with  satfellltes  in  the  Atlantic 
region;  are  superior  to  satellites  in  the  Caribbean  and  US-Hawaii^ regions;  and 
are  less  than  competitive  with  satellites  in  the  Pacific  region*    It  is  signi- 
ficant to  note  that  in  a  comparative  evaluation  of  the  two  types  of  fa^cilities, 
various  technologically  determined  system  characteristics  make  it  difficult  to 
concluslvely^'establish  "the  desirability  of  one  type  of  facility  as  compared  to 
the  oth^*    It  Ifi^ddltlonally  for  this  reason  that  in  competitii^^  applications 
before  tn^^^F€C  fori  permits  to  construct  new  facilities,  the  proponents  of  each 
technology  tend  to  emphasize  those  .factors  which  appear  to  have  the  relative 
advantage  in  terms  of  their  own  technology*    These  characteristics  include: 
transmission  delay.,  system  reliability,  channel  noise  levels,  national  security, 
multiple  access  capability,  facility  life  ejtpectanc^  and  system  capacity* 
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E.      Growth  in  Demand  and  Variations  in  Cl'^ult  Loading 

During  the  last  quarter  Century,  the  4nternatlonal  communlcatloif  industry 
has  bfien  characterized  by  an  unprecedented  growth  In  demand  primarily  <jue  to 

"e  availability  of  new  communication  'facilities*    For  example,  the  U/S*  inter- 
national telephone  traffic  to  the  "rest  of  the  world"  grew  from  6*86,  million 
minutes  in  1956  to  647*90  million  minutes  in  1976  (annual  growth  rat,e  jof  25*5X), 
the  telex  traffic  grew  ffom  12*J6  million  minutes  fn  1964*  to  14^*97  mllllorT 
minutes  in  1^76-^  (afinual  growth  rate  o^2i*95!)"^  arid  the*  telegraph  traffic  de-  C| 
clineJksllghtly  from  597*71  million  word^  in  1956  to  517*92  million  words  in 
1976,  ^c^jereby  indicating  a  substitution  effect  between  telephone/telex  and 
telegraph  services*  ^      '  '  *  ' 

During  the  perlo^  unde^r^  consideration,  a'new^cable  was  constricted  on  an 
average  <\£  one  each  year^  resulting  in  an  increase  of  cable  network  capacity 
from  36  voice  circuits  In  1956  to  21,607  voice  circuits  in  1978*    This  capa- 
city will  further  increase  to  37,607  voice  circuits,  by  year-end  1983*  Simi-- 
larly,  an  average  of  two  satellites*  per  year  were  launched  since  19^5,  i;esult- 
Ing  in  an  increase^of  satellite  netVork  capacity  from  2^0  voice  ciP^^ts  in  * 
1965  to  43,000  voice  circuits  in  19^6*    This  capacity  will  further  increase  ' 
to  approximately  60,000  voice  circuits  by  year-end  198'0*(1^^         *         ,  ^ 

Figure  2  presents  the  Variations  in  informatloJi  load-^F^g  in  international 
facllltles*(^^5    This  figure  indicates  that  the  liiformatlon  loading  per  cir- 
cuit, per  year'has  remained  almost  steady'for  a  period  of  twenty  years  despite 
enonpous  increases  in  the  telephone  and  telex  services*    The  implication  of 
this  Is  that  such  increases  in  capacity  have  been  undertaken  that  des- ^ 
plte  growth  in  demand  the  information  loading  per  activated  circuit  has  re- 
mained almost  stable*  It  Is  worth  recalling  th&t  this  growth  in  capacity  has 
been  justified  on  the  grounds  of  "quality  of  se]?vlce",  redundancy,  diversity, 
reliability  and  circuit  restoration  requirements*  In  view  of  numerous  opera- 
tional and  technological  constraints,  as  reinforced  by  regulatory  requirements 
resulting  from  ne^ds  for  national  defense.  It  Is  dAflcult  to  estimate'  an  ap- 
tlmal  maximum  sustainable  facility  loading  rate,''  because  of  dependence  on  the  '  ^ 
subjective  nature  of  judgments  as^clat^ed  with  "quallty*of  service''  and  diver- 
sity requirements*    However^  the  experience  of  periodically  high  utilization 
rates  iSx  the  Pacific  region  seem  to  suggest  that  a  utilization  rate  around  30% 
wayj^  not  adversely  affect  the  quality  of  servlce*^^^)  ^  * 

F*      Intermediate  Entltjies  and  Structures  of '  International  Carrier  Rates 

 ;  * 

In  the  prov^sloa  of  international  communications  sei;vlces  to  the  U*S*  pub- 
lic, use  is  made  of  facilities  belonging  to  at  least^  f Ive  different  entitles 
because  of  the  organizational  structure  of  the  international  communications^ 
industry*    In  this  ^e(?tion,  we  will  exemplify  some  of  the  organizational  ele^ 
ments  in  order  to  clarify  the  structure  of  rates*    For, esEample ,  in  a  telephone 
call  made  from  Clevelan^^  Ohio  to  Munich,  Germany,  use  is  made  of  facilities 
wholly  or  jJkrtly  owned  by  the  following  entitles  which  are  answerabl^  to  differ^ 
ent  regulatory  agencies  for  purposes  of  establishment  of  rates,^  ^ 
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Entity  '  Jurisdiction  '  '  . 

1  (1)  Ohio  Bell  -  Local^  Network. ^  .Ohio  Public/Utility  Commission 

2  (2)  AT&T  Long  Lines  Domestic  Network. .. .Federal  Communications  Commission 
*    (3)  AT&T  Submarine  Cable  . in  Joint  Own-* 

ershlp  i^lth  Foreign  Administrations. Federal  Communications  Cdmmlsslon 

3  COK^fAT  earth  stati^  -  joint 

ownership  with  ATSf. ;  Federal  Communications  Cdmmlsslon 

4  (5)  INTELSAT  satellite  ^  joint  owner-  t 

ship  with  COMSAT  and  foreign 

administration  '  \  International  Regulations 

5  (6)  ttalted  Kingdom  and  French  domestic    Foreign  Administrations 

network  for  transit  facilities  /United  Kingdom  and  France 

Xl\  German  domestic  netwoiJk  for 

termination  of  the  call  ,  Germany 


If,  however,  a  telegram  is  placed  from  Cleveland  to  Munich,  a  slightly 
different  set  of  facilities  is  us§d.  *Since  AT&T  is  not  allowed  to  provide  ser- 
^ces  other  than  telephone,  th^  caller  in  Cleveland  ^Ould  cal#i*^h«F  Western 
l^lon  Telegraph  Company  offices  or  any  post  office.    The  caller  would  not 
generally  be  aware  (as  a  piajorlty  of  the  U.S^.  public  is  not)  of  the  Intefna-  . 
tlonal  Record  Carriers  (IRCs)  offices.    The JWes tern  Union  Telegraph  Company 
would  accept  the  cu^tomer's^ telegram,  but  it  is  a  domestic  carrier  and  is^not 
allowed  tp  offer  international  services.  , Western  ttalbn  would  send  the  tele- 
gram to  New  York  IRC  offices  where  It  would  be  assigned  to  any  af  the  IRCs 
according  to^a  prearranged  quota  system  affd  theft  transmitted  through  ^ther 
cables  or  satellites.    Thus,  in  the  case  of  telegram,  telex  ^and  data  servfces,'^ 
use  is  made  of  facilities  wKolly  pr  partly  owned. by  non-AT&T  carriers,  such' 
as  Westenv'^lon,  for  the  domestic  iQop,    The  use  of  facilities  of  different 
entitles  In'  the  transmission  of  international^  communications  results  in  the 
establishment  of  rates  which  represent  a  compromise  in  resolving  a  variety  of  I 
conflicts  and  problems  among  kthTi^  the  IRCs,  COMSAT,  Intelsat  and  foreign 
adfninlstratlons.    Some  of  these  conflicts  have  beenf  resolved,  or  rather^  sta-^ 
billzed,  in  a  status  quo  manner  by  a  series  of  FCC  and  Congressional  decisions- 

AT&T  and  *the  JRCs^ average  sa^tellite  lease' ^entarM;harges  of  COMSAT  with 
che-cobt  of  th^ir^jown  ^ubWrlne  cable  facilltX^^  (composite  priding).  Thus, 
there  are  four  levels  of  rates  involve^  in  int;ernational  communications:  (a) 
Intelsat  Charges  to  Carriers;    For  the  use^^of  safellites,  Intelsat  establishes 
rates  ,f or  Its  oiember  participants  for  each  half^dircu^it  of  two  way  transmlssl^< 
POMSAT',  as  the  U.S.  membe^  in  Intelsat,  invests  ^±£^  sateilites  and  leases  capa- 
city in  sattejlltes/ jointly  ownejJ  by  COM$AT  and  the' other  m^bprs  of  .  Intelsat; 
(b)  COMSAT'Charges  to  Carrlersv^  COMSAI  leases  the  same  , Satellite  capacity  to 
AT&T  and  the  IRCs  through  the  TI.S.  earth  stations  which  are  jointly  owned  by  .  ' 
COMSAT,  AT&T  and  the  I^Cs.    COMSAl,  thus,  establis^ife^  rates  for  the  use  of 
satefillte  circuits  by  AT&T  and  the  IRCs;  (c)  Carrier  Charges  to  the  United 
States  public ;  '  AT&T  ^nd  the  IRCs  combine  satellite  rental  charges  i/lth  the 
cost  of  their  own  submarine  gabl^  fctpilltles  add  establish  rates  for  various 
services  to  the  U.S.  public;  (d)  Forelgti  AdministratlDn' Charges  to  Their  Public; 
In  addition  to  message  services'  («*£•»  telephone,  telex,*  etc;),  for  services 
which  are  ^eased  f6r  ^  period  gseateq         a  month  and^  utilize  full  circuits', 
the  foreign  adiaiDlstrations  estabilaK^fehejljC^own  half  circuit  rates.  Similarly, 

.public . 


the  U.S.  Carriers  establish  their  ,gs?n  1j<tl^C5S?^ct^  to  ,t)i^e[NjJ^S 


These  services  genera^iy  include  the  full  time  lease  of  voice  grade  circuits, 
or  full  time  lease  of  telex^  Jfircuits*    The  U*S*  half*cii;cuits  rates  need  not 
be  the.  same  as  the  foreign  ircuit  rates* 

Some  additional  features  of  international  communication  rates  should  be 
noted:     (1)  Since  all  U*S.  international  carriers  are  rate  base  regulated  and 
generally  have  a  monopoly  position  they  have  no  real  incentive  to  reduce  rates 
unless  confronted  by  potential  entry  in  selected  markets*    Consequently,  the 
i;ate  reductions  have  either  been  m^e  voluntarily  by  the  c^^riera,  or*the  FOC 
has  used  its  licensing  authority  for  construction  of  n^  facilities  as  a  means 
to  forjce,  the  carr^rs  to  reduce  rates;  (2)  The  composite  pricing  structure 
tends  to  reinforce  a  higher  cost  stiAicture  because  the  current  ,unit  costs  are  \ 
m^rk^dly  lower 'than  embedded  costs  and  composite  pricing  structure ^  thus, 
represents  th^  cost  effects  of  average  technology  rather  than  the  latest  tech- 
nology; (3)  In  view  of  the  fact  that  cables  have  24  years  of  depreciation  life 
(compared  to  7  years  fot  satellites)  and  that  AT&T  has  a  virtual>market  mono- 
poly\  the  carriers  have  been  able  to  shift  the  burden ^of  obsolescence  to  the 
consumer  in  the  form  of  increased  future> charges t  thus,  withholding  the  bene- 
fits of  new  technology;  (4)  Intemation^  communication  involves  joint  cooper- 
ation between  the  U*S*  and  every  "othel^^joreign  country  in  terms  of  methods  of 
communication  operations^  establishment  of  rates^  and  the  exchange  of  revenues 
for  outgoing  and  incoming  communication  calls*    As  a  result^  the  three  sets       "  '  , 
bf  rates^  rxamely:    accounting  rates  (based  on  facility  ownership  anc^  usage); 
settlement  rates  (based  on  exchange  rates  and  bulk  buying  arrangements);  and  ^ 
collection  ^ates  (charges  ^o  the  public)^  tend  to  differ  considerably  on  a 
unit  basis.    This  ^paper  addresses  only  the  collection  rates*  ^, 

^    ^     In  this  vertical  integration  of  rates,  Intelsat  establishes  essentially 
"pipe  line'*  rates  for  its  member  countries  (i^e*^  rates  for  communication 
channel  irrespective  of  the  information  flow  cbntent),  and  its  rate  establish-  ^ 
ment  philosophy^  is  based  on:^(l)  the  "OWnership-use  concept;^^^'  (2)  cost  aver- 
aginj^etween  services  and  ocean  regions;  (3)  14%  return  on  the  use  of  capital 
assets;  and  (4)  the  revenue  requirement  per  unit  of  capacity  which  is  generally 
used       a  standard  for  bulk  capacity,  rates  (a  half-circuit  (unit/ is  used  as 
a  standard  for  othar  rates  such  as  television  (240  units)  and  reptoration/data 
servicesK    The  concept  of  ''ownership-use"  almost  forces  Intelsat  to  periodi-  ^ 
cally  reduce  its  rates  to  member  countries  because  the  limit  of  14%  returp  on 
assets  cannot  be  exceeded  in. any  year  l>ecause  of  the  constraints  of  the 
operating  agreement^r   This  indirect  limit  oij  the  profit  levels  of  Intelsat 
generally  apfieard  to  ^e  the  key  instrumental  factor  in  reduction  of  Intelsat 
rates  as  engendered  by  the  jkcl^3iing  unit  cost  effects  of  technological  changes 
in  satellites  (see  figures  3  and  4)* 
t 

The  U-S*^  carriers  are  rate  base  regulated  by  the  FCC  but  regulatory  lags, 
coupled  with  the  fact  that,  in  reality,  rates  are  not  subject  to  regular 
periodic  reviews ,  have  resulted  in  reductions  in  U*S*  carrier  rates  which  h^ve 
generally  been  ad  hoc  and  sporadic*    Additionally,  a^  is  indicated  in  Figure  5^ 
*^arrier  rates  are  many  times  the  Intelsat  channel ^rates  due  to:    the  addition  - 
of  direct  and  indirect  overhead  costs  of  many  intermediate  entities  and  com- 
posite pricing;  variations  ^in  profit  levels  and  objectives;  additional  costs 
of  interconnect  facilities;  corporate  R&D  efforts; '^otentiial  cross-subsidization 
of  services,  and;  Individual  service  marketing  strategies*    Figures  3  and  4 
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present  the  dedline  in,  as  well  as  the  structural  relationship  between,  ^ 
Intelsat,  COMSAT  and  the  U.S.  service  carrier  rates  for  voice  grade  ^ircuit^s 
between  US-Europe  and  US-Australia  for  the  period  1964-77.    The  diver^»ace 
between  the  rates  as  well  as  the  differences  in  the  rates  of  decline  are  in- 
dicative of  the  distortions  caused  by. the  organizational  relationships  be-  i 
t;ween  firms  in  this  Industry*    aimilarly,  Figure,  6  p^^^ents  the  , divergence  ^  \ 

of  rates  between  carriers  and  the  historical  decline  in  rates  fo^r  interna-* 
tional  television  transmission^  , Table  i  presents  a  similar  rate  profile  for, 
.    message  telephone  services  between  the  U.S.  and  selected  overseas  countries.  % 

/  . 

Tables  2  and  3  present  the  comparative  summ^y  of  ^e  U.S  * 'and  .selected  ^ 
foreign  administration  rates  for  each  Jyilf^gf^fie  sarae^  voice  grade  circuit  aifS 
'    for  message  telephone  service,  respe5?€ivelj*---^t;  "is  interesting  to  note  that 
9    foreign  countries'  rates  for  commensurarfeservices  ^re  as  much  as  50%"6D% 

higher  than  the  U.S.  r-ates,  reflec£ii{g:    variations  m  rate  establishment  philo- 
sophies; differential  rates  for  soc^l  and  business  usage,  atld;  differential 
internal  ind^try  structures; 

.A  number  of  fattors  appear  to  have  contributed  to  the  decllpe'  in  overseas 
communication  rates.    First  and  foremost  as  the  d^eclining  jinlt  capacity  and 
06tM  costs  of  the  successive  generations  bfi"  sgbMrlne  cables  and  satellites. 
Second^  although  the  FCC  has  never  Instituted  Bfeti^l  inquiry  into  AT6tT's  and 
the  iRCs  overseas  rate  structul:e  it  has,^  never^ffiLes3_,  ^re^qu&stifid  that,  rates  be  ^ 
reduced  (whenever' it  has  authorised  The N:6fi«<^«ctiOn"c5hfi^  facilities. 
Third,  the  initiation  of  the  alternative  vid  copipetitive^mpde  oE  communication, 
e^g.,    satellites,  appears  to  have  provided  ^enough  threat  a^well  as. .incentive 
to  cause  AT&T  and  the  IRCs  t%  rediice  t;heiT  oversea^^afes. ,  Fourth,  *t\ie  rates  to 
the  overseas  ^*S-  pointy,,  ^^g. ,  Hawaii  and  Puerto  Rico,  were  rfe4uced  when  the 
"pverseas"  carriers  were  jifesignateVl  '*liiterna_tibnal'"  cari^iers,*  ano'^^e  rates 
for  the  U,S,  ovmed  oVerseas  territories  were  int^gaated  into,  the  domfe^stic 
longhaul  rates  for  punposes  of  unif ortftijty^        *     '  ^ 

G*  '    Implication  of  Basic  Fjrkdii]fes     /        ^ .  \^   

flapidly  changing  technology  In  a  regulated  .in^u^try  seems  to  present  scroe 
dilemmas  for  regulatory  ^gencie/ iiy^enfc^Tp^J^ecisipn  making  and  th^e  establish- 
ment of  objectives  of  economic  regalation,    In,cla>lf ylng  regulatory  ob^ective^, 
agency  officials  must  consider  the  conflict;  betweenTseeklng, to*  minimize  cost/, 
rates  in  the  short-run  by  maximizing  utilization  o£  exist±ng*Eacilities,  as 
over  agai^t  encouraging  the  construction  of  facilities  ^ibodying  the  latest 
In  technology  and  p^motlng  technological  Innovations  ^fcl^  might  Indirectly 
promote  periodic  underutilization  of  new  as  well  as.*old  facilities.  Obviously, 
a  fixed  regulatory  posture  with  emphasis  on  cost/tate  minimization  In  the 
short-run  may  prove  to  be  disadvantageous  In^-t^he  loirig-run,  especially  if  it  , 
results  In  restrictions  on  service  Innovations,  reduced  R&D  efforts,  and  for£- 
closure  "of  entry  of  technologies* 

-In  International  communications j  technological  innovations  tend  to  occur 
rapidly  whereas  associated  ev&luative  processes,  both  legal  and  economic,  pro- 
ceed at  a  sl*wfer  pace.    Undef  the  Judicial  system  of* the  U,S*,  including  but 
r^"  : -^Ited  to  regulatory  statutes,  carriers  are  able  to, appeal,  to  hiv^"^' 


judicial  authorities  (e*g.,  Court  of  Appeals)  In  order  -to  seek  relief  from  a 
regulatory  agency's  decision  concerning  rate  structures  and/or  construction' 
of  facilities.    Fear  of  such  judicial  appeal  seems  to  have  resulted  In  hastily 
made  decisions  on  the  part'o'f  the  FCC.  ,It  would  appear,  therefore,  that  some 
methods/procedures  should  be  fhstltuted  which  would  expedite  the  evaluative 
processes  , without -compromising  the  legal  rights  of  carriers  as  well  as  those 
of  the  Regulatory  agencies*         '  ^  ^  ' 

The*  current  structure  of  this  inddstry  has  evolved  a^  a  result  of  numerous 
regulal^ory  as  well  as  congressional  decisions*    The  structure,  in  brlef«,  being 
that  AT&T  and  the  IRCs  have  a  monopoly  on  the  end-user  markets  and  that  COMSSAT^ 
has  been  transformed  into  a  virtual  vertical  affiliate  of  AT&T,    The  following' 
Issue's  Bnd  alternatives  are  su^ested  as  the  basis  for  developing  policies  which 
itould  enhance  oompetltlori  and,  perhaps,  improve  performance  of  this  industr/. 

'  Inter-modal  competition  could  be , enhanced -further  if  COMSAT  were  to  he\ 
allowed  'tcJ  serve  the  end-user  market  instead  of  being  restricted  to  selLing 
satellite  circuits  inly  to  AT&t  and  the  IRCs*    This  would  afford  the  enif-user 
an  opportunity  teciio^e  between  *\  ,  .a  sufficient  variety  of  price-^qu^/ity^ 
tomblnatlons"Consietent  with  efficient  production—so  that  each  can  register  a 
free  anS  to^^r^bly  well  informed  monetairy  appraisal  of  the  quality  differentials 
that  are  off ered***t20)  The  end-user  would  then  be  ^ble  to  select  between  service  , 
offerings  jnade  by  either  AT&T  (cables)  or  COMSAT  (satetLlte^) * 

The  implications  of  the  above  would  be  that  AT&T  would  no  longer  be  re- 
quired by  regulatory  statutes  to  lease  satellite  circuits  fronj  COMSAT  and,  like- 
wise, COMSAT  would  not  be  dependent  on  AT&T  for  the  sale  of  satel^Ujte  circuits- 
AT&T  and  COMSAT  wou1<J  compete  with  each  othet  on  the  basis  of  exi^aiig  and 
potential,  advantage  bf  their  respective  facilities*  ^  ^ 

Another  adyantage  of  the  above  alternative  wo^uld  seem  ta  be  that  it  would.  ) 
allow  inter-  and  Intra-modal  competition  in  the  domestic  ^^ponent  of  interna^v^ 
tional  services*    COMSAT,  AT&T  and  the  IRCs,  as  wjell  as  existing  and  future 
domestic  .carriers,  would  be  able, to  ^terconnect  th«te  domestic  networks  con- 
sisting of  either  domestic  Satellites,  microwave,^  or  coa:dLal  cable  systems, 
with  the  international  cable  <fT  satellite  networks*    This  would  enhance  inters 
and  intra-modal  competition  in  the  domest%:  component  of  interj^tlojial  services 
because  th,e  domestic  as  well  as  the  international  carriers  \^ould  b$  free  to 
choose  among  different,  types  of  facilities,  satellites,  coaxial  cables,  ^ 

microt^ave,  etc*^^^'  Additionally,^  this  alternative  would  enhance  competition 
,with  the^  existfing  domestic  carriers  such  as  AT&T  and  Western  Union. 

Osmpe  tit  ion  could  be  furt^her  increased  if  th^  separation,  of' markets  for 
voice  and  non-voice  services  could  eliminated^  This  wpuld  allow  interna- 
tional carriers  to  integrate  transmission  technologies  and  introduce  service 
limovations*  ^  In  the  domestic  component  of  intematlpnal  servldes^  it  would 
allow  exlgtlng-and  future  carriers  to  integrate  domestic  facilities  f3t  pro- 
vision of  joint  service  offerings  (volc^  and  non-voice)*,'  .*      ^    ^      '     .  / 

A  summary  analysis  of  key  regulatory  decisions  as  presented  In  this* 
'paper  seems  to  suggest  that  the  effectiveness  of  economic  regulation  could  be 
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increased  by  developing  more  sophisticated  ^capabilities  to  eValuati  technical/ 
econotalc^  potentials  of  newly  emerging  advances  In  technology  so  that  such 
potential  c6uld  be  evaluated  In  advance  of  application  by  the  carriers  to  con- 
struct facilities.    This  would  engender  a  need  to  continuously' monitor  techno- 
logical developments  as  well  as  to  maintain  a  current  Information  base  on  the 
activities  of  regulated  carriers.    One  of  the  advantages  of  the  above  would 
seem  to  be  that  It  could  result  In,  expeditious  dispositions  of  csTrrler  applica- 
tions for  construction  permits  and  other  matters.  ,  ' 

A  continuous  surveillance  of  technlcaly^economlc  poteiitlals  of  new  advances 
^  technology  jrauld  allow,  the  agencies  to  engage  li)  "long  range  regulatory 
planning;  to  establish  guidelines  for  future  constntetlon  of  facilities;  to 
institute  associated  evaluative  processes  and  procedures,  and;  to  establish 
criteria  for  Judgment  oP  public  interest.    Any  form  of  regulatory  process 'faced 
with  new  technological  advances  must  be  able  to  reassess  objectives/ procedures 
because  It  is  not  possible  to  plan  and  construct  facilities  in^advance  to 
cover  all  possible  technological  changes  and  alternatives.    Additionally,  this 
would  allowt^the  agencies  to  institute  appropriate  cost  of  service/rate  pro-  ^ 
ceediagd  instead  of  merely  reacting  to  proposals  advanced  by  the  regulated 
car'rlers.    furthermore,  this  would  afford  an  opportunity  to  more  'thoroughly 
Investigate,  perhaps  with  the  ass:istance  of  objective  (non-participating) 
"entitles,  some  fundamental  issuer  such  as:  •  What  level  of  underutlllza^tion  of 
capac^lty  should  be-  considered  as  undue  burden^  on  the  end-user^?  and  What  are 
the  long-term  ramnlf icatlons  of  alternative  regulato'ry  postures? 

V>  '  '  '  v" ' '  '  '  ■ 


NOTES; 


(1)  ^  The  icieas  and  coiiclosidns  presented  in  this  pap^r  rqpres^nt  the  views  of 
the  author  and  should  not  be  in^rpreted  as  representing  the  ^lews  of  the  ' 
XEROX  Corpotation  or  any  of  its  affiliated  organizations.  ^ 

(2)  47  Uh^^ted  States  Code,  1934^  as  amended.  ^         .     '  ' 

(3)  Communlc^tloris  Satellite  Act- of  1962,  M  USC  1^2. 

(4)  These  include  Western  Union  Intemafclonal,  Inc.,  IT5  World  Commuftlcatlons, 
Inc.,  RCA  61o]:>al  Osmmunications,  TRT  Telecommunications,  Inc.,  etc. 

(5)  Tftie.  Management  Services  Contract  (MSG)  .between  COMSAT  and  Intelsat  was' 
terminated  on  January  2,  1979  and  was  replaced  by, the  Technical  Services  Con- 
tract!   According  to  the  terms  of  this  cgntr«ct  ioMSAT  is  to  provide  .services 
to  Intelsat  for  a*  period  'of  six  jjears.  ^  ^  '   .  ^  * 

(6)  -The  SH  cable' is  still  in  the  developmental\stages.    It  is  expected. to  - 
possess  a  16,000  voice  circuit  capacity.    S6e  3tr  FCC  2d,  note  on  p.  574  and 
also  see  AT5.T  filing  with  the  PCC,^  Docket  18875,  August  31,  1977. 

<7)    Coimkunlcatlons  Satellite  At;t  of  1962,  47  US,C,  1962.  ^ 

(8)  The  Authorized  User  Decision,  ^  FCC  2d,  421*  1966. 

(9)  ,    See  COMSAT^Aimual  Reports  to  the -President  and  the  U«S.  Congress,  each  ' 
year,  1965-*^273.  ,      .  ,  ' 

(10)  The  Earth  Station  Ownership  Decision.    ^  FCC^<J,  81?,  1966. 
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ill)  The  TAT-IV  Decision,  37  FCC  1151,^1964*  '  ^  ^ 

^  (12)  The  ^'Carrier  of  this  Week"  Declfllon,  2  FCC  2d,  p*'  41,  1966* 

(13)  See  for  example,.  Virgin  Island  and  Puerto  Rico  Earth  Station  Decision, 
5  FCC'2d,  823,  1966;  TAT-V-and  VI  decisions,  Cantat  II,  and  Transpac  II  cable 
<?eclslonfl,  Intelsat  V  and  TAT-VII  decisions,  FCC  Docket  18875* 

"   (14)  See  30  FCC  2d  571,  1971.    it  should.be  noted  tW  "cltcult  p^trlty"  and 
"proportional  £111^'  policies  are  not.  economically  compatible  when  facilities 
have  dl{ferept  voice  circuit  capacities*  , 

^  ,     O     '  i        '  J    /  . 

(15)  «lject  O&M  costs  do  not  Include  direct  and  Indirect  overhead,  and  as  a 
result  are  representative  of  actual  costs  Incurred  in  the  operations  of 

^facilities*  ^  *  , 

(16)  Although  new  technologies  were  intro^ced  "in  cables  %n  an'  average  of  every 
five  years  and  in  satellites  on  an  average  of  every  three  years,  individual 
cables  and  ^satellites  belonging  to  the  various  vintages  were  installed/launched 
on  an,  average  of  one  per  year  in  the  ca^le  system  and  two  per  year  in  ttie  ^ 
satellite  system*  .       .  ,  ' 

(17)  Information  loading  per  circuit,  p6r  year  Is  easily  obtained  in  communica- 
tion services  by  aggregating  the  various  services  in  the  form  of  a  homogeneous 
output  Such  as  "minutes  of  total  transmission":  ^  Telephone  (minutes).,  telex 
(^inutes)^  television  (minutes),  telegraph  (words  divided  by*  transmission  speed 
in  words  per  minute) «    The  a^regate  minutes  of  transmission  Is^  divided  by 

the  number  of  authorized  cinults  that  transmit  the  information  in  'a  given  time 
period,  e*g4,  per  year*  This  procedure  yields  information  loading  per  circuit, 
per  year  and  Is  internally  consistent*        '     .       ,      <  ^ 

(18)  It  follows  that  for  a  given  Iwel*  of  traffic,  an  excess  capacity  in  the' 
same  aa  well  as  in'.diffe'trent  types  of  facilities  increases  the  probability  of 
a  cltcult  being  available  when  requested  and  It  &lso  increases  reliability, 

diversity  and  circuit  restoration  in  the  evettt^of  ^  fault  in  the  system* 
^■^  ^  ,  '  .  . 

^   (19)  ^The  ownership-use  concept  refers  to  the  operating  agreements  between  the 
member  nations  oflntelsat*    Ohder  this  concept,  **member  country's  percentage 
.  investment  in  Intelsat  facilities  Is  based  on  Its  percentage  usage  of^the 
total  satellite  usage  in  na  given  yeat*    The  ddv^fgence  between  investment  shares 
and  usage  percentage  Is  periodically  adjusted*    Note  that  the  financial  bur- 
dens asdoclate4  with  unused  satellite  capacity  are  shared  by  member  countries 
in  proportion  to  their  usage  of  satellites*  For  a  detailed  description  of  the 
applicability  of  standard  economic  theories  to  Intelsat  pricing,  see  Reference 
18^    Having  personally  partitlpated  in  some  of  the  pricing  Exercises  in  the 
Intelsat  Board  of < Governprs  meetings.  It  ia  interesting  to  note  that,  often- 
times, diplomatic  *  flnease  and  pelltl/xal  expediencies  rplayed  major  roles  in  ^ 
Such  pricing  *exer<tlses*  ,  * 

(20)  A*E*,  Kahn,  Thg  Economics  of  Renulatlpa,  V<?lum^  2  (New  Tfol^;  \jhn  Wiley  & 
Sons,  Inc*,  1971),  ^p*  216*  ^  *  ] 

(21)  Suth  as  SBS  and  XEROX  (XTEN)  who  have  recent^  pi^tloned  the  FCC  to  oper- 
ate domestic  jiatelllte  networks  and  the  American  SatelUtd  Corporation  which 
already  operateef  a  Aow^)l\,q  satellite  network*    This  also  includes  other 
spt^claJLlzed  common  ckrrlets^'^o  either  already  operate  or  intend  to  operate  , 
domestic* ml&rowav^/coaxlal  cable  networks*  it  ^ 

'    ■      '       ■  ■  '  ■    sUs'  , 


MAJOR  REFERENCES 


1. 
2. 

3. 

4. 
5, 
6. 


Alexandrowlcz,  CH.    The  Law  of  Global  Communications*  -  New  York! 
Col^umbla  University  Press»  1971* 

Bobroff,  S.A,    United  States  Treaties  and  Other  International  Agreements 
Pertaining  to  Telecommunlcatlys.    Washington,  D.C»!    U.S*  Depart^- 
^     ment  of  Commerce,  Office  of  Telecommunications,  1974. 

Btaeutlgam,  R.  and  Owen,^  R.M.    The  Regulation  Game;    Strategic  Use  of 
the  Administrative  Process.    Cambridge,  Massachusetts:  Balllnger 
Publishing  Company,  1978. 

Capron,  W.M, ,  ed, ^  Technological  Change  in  Regulated  Industries,  Wash- 
ington, D.C:    The  Brookings  Institution,  1971, 

Galloway,  J.F.    The  .Politick  and  Technology  of  Satellite,  Communications. 
Lexington,  Massachusetts!    D^C,  Heath  ahd  Company,  1972.  ^ 

Gold,  B-,^et,al,    Applied  Pro JuctlVjJTy  Analysis  for  Iniiustry,    Oxfotd!  Jf 
Pergamon 'Press,  1976.  '  •  ,  \ 

%  •  • 

Gold,  B.    Explorations  in^Hauagerlal  Economics.    New  York;-  Basic  Books, 
1971.  •  . 


9. 

10. 

11. 
12^ 
13. 

if 


Gold,  B.    Productivity^  Technology  and  Capital:    Economic  Analysis^ 

Managerial  Strate^lfis  and  Government  gbllcles.  ^  Lesfington,  Massa- 
chusetts;   D.C.  Heath  and  Company  -  Lexington  Books,  X979. 

Gold,  B.^  et*tal .  >  feesearch.  Technological  Change  and  Economi<p'Afialysls. 
Lexington,  ^ssachusetts!  \  D.C.  Heath  and  Company  ^  Lexington 
Books,  1977.  /  -  '  ,     .  <^ 

Haas,' E.G,    Beyond  the  Nation  Stat^:    Functlonallsm  and  International 
Organizations.    Stmford,  California:  -Stanfotd  University  Press,* 
1964,  \  ^  * 

Irwin,  M.R.    The  Telecommunication  Industry;    Integration  vs>  Competition, 
Kew  Yo^rkl    Praeger  Publishers,  1971.  ~^  i 

Kahn^  A.E.    The  Economics  of  Regulation :^  Principles  and  Institutions, 
Volumes  1  and  2.    New  York:    Wiley  ^  Sons,  Inc;,^  1970. 

Koll,  k,G.'    Reforming  Regulation.    Washington,  D.C.:    The  Brookings 
Institution,  *1970.       *       ^  > 

tlQll,  R.G,   Xovemment  Policies  and  Technological  Innovation,  5  Volumes/ 
Washington,  D.C.:    National  Science  Foiindatlon,  U.S.  Government, 
1975-      *  .  ■  '  . 


3L-34 


15.    Pelton,  J,N*    Global  Comoflunlcatlons  Satellite  Policy:    INTELSAT  Politics 
and  FUQctlonallsm^    Mt*  Airy ,^  Maryland:    Lamond  Systems,  Inc*,  1975* 

16*    Phillips,  A*,  ed*    Proinotiiig  Competition  in  Regulated  Markets.  Washing- 
ton, P*C.:    The  Brookings  Institution,  1975* 

If,    Samuels,  W*J*  and  Treblng,  H*M*,  eds*    A  Critique  of  Administrative 

Regulation  of *Publlc  Utilities*    East  Lansing,  Michigan:  Michigan 
State  diversity,  1972* 

18.  Snow,.  M*S*    International  Commercial  Satellite  Communications:    Economic  - 

^  arid  Political  Issues  of.  the  First  Decade  of  Intelsat,    l^ew  York, 
Hew  York:    Praeger  Publishers,  1976* 

19.  Stlfier^  Q*J.    The  Citizen  andState;    Essays  on  Regulation.  Chicago; 
University  of  Chicago  Pres^,  "1975*  * 


20, 


i^a 


Trebing,  H*M*    ''A  Critique  of  Re^latory  Accomodation  to  Change*"  In 
, '    Regulation  In  Further  Perspective:    The  Little  Bn^lneThat  Might. 
^  Edited  by  U*G*  Shepherd  and  X.G*  Gles*  .Cambridge,  Massachusetts, 
Ballinger  Publishing  Company,  1974* 


l 


FIGURE  2 

VARIATIOHS  in  CIRCUIT  LOADING  IN  THE  ATLAJfHtfT'pACIFIC ,  AND  THE  CARIBBEAN  OCEANS 
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FIGURE  5 

corporate  overhead  additions  to  total  annual 
.  direct  unitcosts  in  international 
Pacilities 
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FIGURE  6     ■  «* 
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.    '         TABLE  1    •  '  . 
^CHANGES  iN  THE  STRUCTURE^F  MESSAGE  TELEPHONE  RATES  jWEEKDAYS).. 

$  FIRST  a  MINUTEST  ^ 


tS29.    1945'    '   .  '  ■ 

1927    IJII    1344    1964    1965    19M    19<7"    198j     1969     1|7(!     liTl     1J72      1973     1174  *  1975   1978  1«7 


U$UK 


.USAUSTilALIA 


45  12  .     12      7^     TiO      T^SO      $,40-    3.60**  \$0 

4  .  ^ 


3io     3.60   mm    3.$0  3J» 
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AND  FOREIGN  ADMIf^STRATIONS'HALF-CIRCUIT 
VOICE  GRADE  MONTHLY  LEASE  RATES  -  1977 


AUSTRIA, 
FRANCE'  ■ 
'ITALY 
NORWAY 

UNITED  KtNGDOM 

WESTEFW  PACIFIC 

AUSTRALIA 
JAPAN 
SINGAPORE 
NEW  ZEALAND 
TAIWAN  ' 


UNITED  sYatES 
HALF.CIRCUIT  , 


S4,575 
4.575 
4,575 
4,575 
4,575 


$7,900 
6,700 
7,900 ' 
7,900 
7,900 


FOREIGN 
ADMINISTRATIONS' 
'  HALF^IRCUIT 


$7,7.68 
4,»30 
7,301 
5,675 
4,888  ' 


$  9,840 
•13,403 
10,942 
8,300 
12,105 


SOURCE:  DATA  COLLECTED  FRDM  AT&T  AND  FRifM  RESPECTIVE  FOREIGN  EMBASSIES, WASHINGTON,  D.C 


TOTAL 


$12,343 
9,505 
t4,876 
10,250 
9,463 


$t  7,740 
21,203 
18,442 
16,200 
20,OQ&. 
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TABLE  3    .       ■  . 
^     TELEPHONE  RATES 
UNITED  STATES  AND  SEVEN  FOREIGN  COUNTRIES 
3  MINUTES  -  DAV  TIME  RATE  -STATION-TO^TATIOt^l 


^  UNITES  STf^iS  -  {RANCE 

UNITED  STATES^  UNITED 
KINGDOM'  > 
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UNITEO  STATES  -  ARGENTINA 
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COUNTJty 
(OOLLARS) 
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FOREIGN  COUNTRY 
TO  UNITEO  STATES  1 
(OOLLARS)  (1}     .  \ 
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FOREIGN  COUNTRY 
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(NATIjONAL  CURRENCY 
OF  COUNTRY). 
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(1)  E|ASEO  ON  EXCHANGE  jRATE  ON  FE8HUARYU,  1978^  .  j     ^  * 

SCUaCE:  COLLECTEO  FROM  AT&T  AND  FROM  RESPECTIVE  F0REICN:EM8A$SIES,  WASHINGTON,  O.C. 


DEMOGRAPHIC  EFFECTS  OF  iOCAL  CALLING  UNDER  MEASURED 
vs*  FUT  RATE  SERVICE:    ANALYSIS  OF  DAT*  FROM  THE  CTE  ILLINOIS  EXPERTMENT  * 

Rolla  Edward  Park,  ^ridger       Mitchell  and  Eruce  M,  Wctz^.  \  ^ 
V    -  The  5^and  Corporation 

I  Santa  Monica,  Califoiwiia 

»  Abstract  4 

When  we  billing  pf  local  telephone  service  is  changed  from  ]f lat  rate 
to  measuredN^ervice  tlie  distribution  of^monthly  calling  rates  is  ^altered* 
This  paper  nfefaels  the^  distribution  of  flat-rate  telephone  usage  in  terms 
of  demographic  variables  and  stochastic  components;  the  shift  to  measured 
service  affects  both  the  systematic  and  stochastic  parameters^    The  model 
is  ficted  by  JQaximum  likelihood  to  data  for  interviewed  households  parti- 
cipating in  General  Telephone's  Local  M^sured  Service  Experiment  in 
Illinois-  .  * 

I.  INTRODUCTION 


Most  residential  t^Hphone  service  in  the  United  States  is  provided 
'for  a  flat  monthly  fee^  with  no  extra  charge  for  calls  to  telephones  with- 
in the  local  area*    Ah'alternative';^  common,  in  the  rest  of  the  world  and 
\n«reasingly.di^scus8ed  in  the  United  States, ,  is  to  levy  ^  charge  for'each 
local  call  and/or  each  minute  of  Ifcal  calling*    This-alternative-f^ref erret^ 
to  as^sage  sensitive  pricing"  or  '^local^measured  seryice''  tould  possibl^ 
.  jbe  both  more,  efficient  an<}  more  equitable,  than  flat  ra'te  charges* -^"^  However, 
inrpractic^,  not  much  is  known  about  the  effects  bfiswitching  from,  flat 
tate  to  local  measured  service*  'Are,  the  efficiency  fains  sufficient  to 
\jf/set  the' additional  costs  of  measurement  aild  billing?   .Who  gains  and  who 
•loses" fro^  ponversion  to  measured  service?  (1)* 

In  tfcifl  paper  we  provide  soipe^  additional  intormation  by  analyzing  the  ■ 
^  effects  ot  the  <^^!lat(gfy  from  "flat  rate  to  measured  service  oi^  tKe.  distribu- 
tioh^f  residential  telephone  usage  in  a  particular ^^xperjjnental  |etting* 
The' analysis  .reported- here  is  limited  to  nuioljer  df  calls;  accuMt'e 
\  data      minutes»o£^ local  us^ge  aire  not^yet  availdbl^*^ 

.THE  GTE,  LQCAL  MEASURED  SERVICE /EXPERIMENT  '  *  \  \ 

Gene'ral  Telephone  and  ElectVoni<;$,^  recognizing  the  need  HEor  better 
information  ot>  subscriber  demand*for  telephone  calls  and  relat^  matters^ 
is  conducting  a  local  measured  service  experiment  in  three  small  exCvh*anges 
iff  central  Illinois — Jacksonville,  Clinton,  and*' Tuscola,    For  over  two 
.years,  GTE  recorded  infdrmation  on.  indi^vidual  Customers*  -telephone  use- 
under  the  flat  ralte  tariffs  in' effect  ii\  those  exchanges*    Tlicn,  on  ^ 
Scptonbet  1^  1977*  GTE*switched  to  the  measured  service  tariffs  shown  on  ' 
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Table  1,  and  clantinucd  to  record  usage  inCor;n>ition  (2)-     In  contrast  to  . 
soma  measured  service  plans  that  are  availa^ble  alsevhcra,,  the  experimental 
tariffs  are  non-optiopal  and  include  no  free  calling  allowance,    Tlie  only 
way  resi^€»ncal  subscribers  can  avoid  payirfg  for  each/outgoing  call  is  by 
^  dowrtgraditig  to  mul^i-party  service ,  which  Is  still  on  flat  rate.    Very  few  ■ 
have  done  so — only  one  half  of  one  percent , during  the  three  months  followr 
ing  the  switchover  date,  (3),         ,     ^  A     *  * 


■i  Table  1 

GTE  EXPERIMENTAL  MEASURED  SERVICE  TARIFFS 
(Residental  Single-Party  Telephone  Service) 


teas  UK 


Expepfaiental 'Heasured  Scrvioja  Charges  in  Urban  Areas 
_^  '  I^er  MontTia      '        .  .  P^r  Cal\  '    Per  Minute 

Jacksonville  $3,15,  2<?      \  >'lc 

Clinton  and.  Tuscbfa       2,50  —    ^  /  1,5 

  -   

Note:    20  percent  discount  evenings  (5*11  p,mr)  and, 8  a,m,-ljl  p\m,  Sunday, 

50  percent  discount  nights  (llip,m,-8  a,m.)* 

$19  ceiling  on  usa^e  charge^  per  month, 

?^he  experimental  monthly  cUa?^  is  approximately  40  percent  of!  the  ^ 
pre-experimental  flat*y:ate  monthly  charge, 

^'^•^   "  ^^ATA  AND  MOD^L    .  \ 


THE  DATA      ^   *  ^  , 

I    )  tf e  work  with  a  unique  set  of^^^fii^om  the  GTErlllinois  experiments 
These  d^ta  combine  for  the.fitst  ^^^^^bgrap^ic  information  on  several 
■hundred  households  with  inf drm^tion^^B^^^  household's  telephone  usage 
'  under  botnTlat^^te  and  metlsured  rat*e^^arif  fs^ 

The  demogr^jftic  information  comes  from  a  telephone  survey/conducted  - 
during  April^,r978,    The  basic  sample  was  drawn  ^s  a  systematic  s^ple  from 
a  list  of  households  racked,  by^  their  local  minutes  oC  'tetepl^Tie  .usage  during 
June'i  July,  and  August  19777   This  sampling'mcthod  assured/that  all  usage  ^ 
J^evels  ar^  equally  .represented  in  the  basic  sample,.   This/oasic  sample  wA^ 
then  augmented  by  dtawiag^dditionaj,  Households  from  thfc  highest  lt>w-r 
esV  10  percent  of  users,  TOius  high  and  low  upers^are  ^^verrjapresentcd  in 
the 'rtratifi^d  sample,    A  total  of  728  completed  intei?Viewff  resulted, 

•  We  linkfed  the  int^view  data  to  the  nuii^jcr  of  Jcclei*hone  calls  for  ^ 
six  separatfe  months;    the  last  three  months  under  /the  flat  rate  tariff,-  ^ 
"<June,  July*  and  August  1977),  and  the  same  threo^months  one  year  later  under 
the  measured  service  tariff  (Jupe,  July,  and  August  1978)  ^  ^ 


Data  were  incotnplet(?  for  apportion  of  the  sample*-^  For  162  liouseholds 
missing  Jnt^rview;data  values  wAg  estitnatod  ^rom  regrcs.^lon  equations  on 
hous(*hcilds  with  coiftpleto  data.    Sixty  households  were  oniLted  because  of 
inconsistent  or  unusable  survey  data,  change  in  class  of  service*  no  i^r- 
.vice  during  part  of  the  satnplfellnnonths ,  or  zero  uwgc  in  one  or  more  months 
After  these  exclusions,  a  total  of  668.  households  {4*008  monthly  observa- 
tions) remained  for  analysis,  % 

The  demogra|5hic-variabl53K4iitimately  used  .in  th'e  model  were  chosen 
from  those  measured  in  the  hou^^ld  survey*    The  seized  variables*  based 
V>n  their  statistical  significance  in  preliminary  esxr^rnltes^of  equation  j(2)* 

•  ^  .  (  >    . •  ■ 

SI2S  =  logarithm  of  household  , size  * 

INCOME  =■  logarithm  of  household  income  <$000)  ^ 

*AGE*^AG£;sq  =  age  ^nd  age^  of  -head  of  household,  measured  in 

*  ^  scores  {20 , years) 

TEEN  =  1  if  teenager  in  household*  0  otherv;ise 
FRIENDS  =1  if  housGh<jld  reported  ni3ny  local  acquaintances  * 

O*otherwise  '  ' 

ESTINC  =  1  TtStncomc  value  estiniafett^  0  'if  reported 
ESTAGE  =  1  if  age  value  estimated,  0  if  reported  (A' 


Table  2  siiows  the  weighted  average  timber  of  calls  per  month  for  the 
^stratified  sample*  for  the  three  tlat  ratS  moqths^aijd  the  three  measured 
rate  lAonths,    When 'th^  sample  dataJ^are  averaged  using  popul^ti^n  weights  ^ 
for  e?3fch, stratum,  one  finds  an  eigfht  percent  lower  calJLing  rate  under  the 
measured,  tariff  than  under  flat  r^te^  '      ^  ,  u 


ID 


A 


Table  2 


V 


WEIGHTII*  AVERAGE  NUMBER  OF  CALLS 
FpR  THE  STRATIFIED  SAMPLf: 


Stratum 


Nutnb*6r 


Ayeragg_Calls  pat  ytpnth  Percent 
Flat  Rate      '     Meaburcd  Change 


Lowest  10  percent  78 

Middle  80. percent  395 

Hight'st  10%rcent  195 

.Weighted  average  668 


'17.3 
■  80.4 
206.3 
§6.7 


21.6 
76.3 
'l62.6- 
79.4, 


+23 
-8 
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Figujie  1  shows  the  distribution  of  calls  by  our  sample  households 
during  June  1977.   -Th^  is  a  typical  skewed  dJstributiorfVwith  most  house-  ^ 
holds  making  relaciv«ly  few  calls  and  a  smaller  number  of  households  making 
Erelativdly  many  calls.    Analysis  of  these  distributions  for  the  Illinois  . 
exchanges*by  methods  introduced  by  Box  and  fox  (1964)  established  that  a**  . 
power  function  of  the  monthly  calling-^^te  (iF(call's)0. 27  is  normally  d^s-  - 
tributed/  This  finding  agrees  with  results  reported  by  Pavarini  (1979)  ;  ^ 
for  73  Bell  System  switching  offices"*  ,  |» 

In  order  that  our  regression  results  represent- population  characterise 
tics^  we  must  reduce; the  weight  givon  tp* the^observations  drawn  from  the 
lowest  and  highest  10  percent  of  users  to vundo • the  effects  of  oversamplinfi* 
For  each  stratumj  th&  appropriate  u&ight  is  proporticjnal  to  the  square  roat 
of  the  ratio  of  the  nuqiber  of  households  in  that  stratum  of  the  populatidn 
to  the  number  in  the  sample  (5)*    We  calculate  the  weights  separately  fo/ 
each  exchans^.  ■  *  ^ 


TriE  MODEL 

s  To  motivati*  the  tn6d^  that  w^  actyally  eistimate  we*start^  with  , the  \' 
following  simple  relationship:  '       *^     ,  ^ 


.  it       o     '  ^  i       0  t       It       .  ^  ^ 


where 


,  727    —  ^         '  V 

C^^  =  (calls^^)       is  t;he  power  function  of  the  number  of  calls  by  ' 

household"  i  during  month  t;    "     .  / 
is  a  vector  of  variables  characterizing  household  i; 

is  a  dummy  variabl^equal  to  1  in  the  three  m^ths  during 
which  the  measured  service  tariff  is  in  ef ^ect,,^nd.  zero  otherwise; 
^it       3n» independent,  identically  distributed  error  terra; 

and'  3  (a  vector)  and  a    are  coefficients  to  be  estimated*    This* simple 
relationship  explains  .  household  telephone  calling  as  a  function  of  demo- 
*gr*aphic  charac^teristics  and  a  (presumably  downward)  shiftSjhen  the  c^easuted 
servl,ce  tariff  is  in  effect*  ^ 


.i»atetf  thri^h^t  J 


The  model  that  we  actually  estimate  is  mor^  complicated  th^^Nth^t  for 
the  following  reasons;  ^ 

1.    We  do^not  expefct  the  error  term        to  be  independent  and  Inden- 
tlcally  distributed;  rather  we  expect  t^at    thfere  are  components  of  error 
(ii^)  specific  to  each  household  that  pers^^st  from  month  t©  ponth.  Because, 
of  unobserved  influences,  or  because  of  taste  differences,  or  for, whatever  ' 
reason,  a  household  that  makes  an  *infexplicably  large  number  of  Vatlls  thi§ 
jnonth  will  probably  do  sq  next  month  and  next  year  as  well. 


"0- 

V  ■ 


**TheGe  a^umptions  imply  that  the  error  cov^riance  matrix  is  block 
diagonal*  V     diaft  {^ifs?rfl,  where  the  «ix  by  six  (month)  blocks  for 

(_e^ch  househpld  have  the  structure  shown  in  ^able  3*    Note  thatt  there  are 
five  diffe^rent  values,  for  elements  of       but  only  four  underlying  para- 


mefers  to  be  estimated-*-o  ^,^0 
by  a- maximum-likelihood  placedHre 
estiitrates  of  the  coefficients  (6)^. 


o^^t  and  P*    We  estimate  equation  (2) 

"east  squares 


starting  from  ordinary 


r 


Table  3  -    .  , 

ASSUMED  STRUCTURE  OF  ERROR  CpVARlAN|E'MATRIX.  Q 


Where! 

A  =  A  ^2  .  2 


Month" 

1 

2 

3 

'it 

5 

6 

l.Jun  77 

A 

B 

B 

!  ^ 

C 

c" 

2  Jul  77 

B 

A 

B 

1  c 

c 

C 

3  Aug  77 

B 

B 

A 

1  c 

c 

/ 

4  JuB  78 

C 

C 

C 

t  D 

E 

5  Jul.  78 

C 

> 

c 

C 

1    E ' 

D 

6  Aug  78 

_c 

c 

c 

1  E 

.E/ 

D 

B  =  0  '.N^-^ 
U 

C     a  ^  +'W  0 


E  ='o/  +  2pa^o^  +  a*2 


Y 


III.    RESULTS  ^ 


The  calling  rate  model        ^ts^  be  applied  to  t^ie  three  exchanges  in 
several!  ways*    We  test  four  incre^ingly  stringent  specifications*    In  tlTe 
first  (H^)*  we  assume  that  a  separate  model  applies^in  e^ch  exchange  a'hd 
'estimate  three  complete'' sets  of  coefficients  and  stochastic  parameters. 
The  second  specification  (Hj)  assijiftes  that,  the  effects  of  i:he  demographic 
variables  are  the  same  across  exchanges/  but  fthat  both  the  stochastic 
parameters  and  the  flat-rate  intercepcr(S^)  differ.  Specification 
allows  only  the  intercepts  to  differ*  and  the  filial  specif Icatior^  (H^) 
assumes  th^rt  the  bxcltattges  are  identical. in  all  inspects  and  j^stimates 
a  single  set  of  coefficients  and  parameter^* 

A  statistig  for  testing  these  nested  hypothes'^s  can  b^' constructed 
fron:  the  ^p^ue  of  the  likelihood  function  under  each  specification.  Under 


/ 


3L-50 


10.5-1 


**TheGe  a^umptions  imply  that  the  error  cov^riance  matrix  is  block 
diagonal*  V     diaft  {^ifs?rfl,  where  the  «ix  by  six  (month)  blocks  for 

(_e^ch  househpld  have  the  structure  shown  in  ^able  3*    Note  thatt  there  are 
five  diffe^rent  values,  for  elements  of       but  only  four  underlying  para- 


mefers  to  be  estimated-*-o  ^,^0 
by  a- maximum-likelihood  placedHre 
estiitrates  of  the  coefficients  (6)^. 


o^^t  and  P*    We  estimate  equation  (2) 

"east  squares 


starting  from  ordinary 


r 


Table  3  -    .  , 

ASSUMED  STRUCTURE  OF  ERROR  CpVARlAN|E'MATRIX.  Q 


Where! 

A  =  A  ^2  .  2 


Month" 

1 

2 

3 

'it 

5 

6 

l.Jun  77 

A 

B 

B 

!  ^ 

C 

c" 

2  Jul  77 

B 

A 

B 

1  c 

c 

C 

3  Aug  77 

B 

B 

A 

1  c 

c 

/ 

4  JuB  78 

C 

C 

C 

t  D 

E 

5  Jul.  78 

C 

> 

c 

C 

1    E ' 

D 

6  Aug  78 

_c 

c 

c 

1  E 

.E/ 

D 

B  =  0  '.N^-^ 
U 

C     a  ^  +'W  0 


E  ='o/  +  2pa^o^  +  a*2 


Y 


III.    RESULTS  ^ 


The  calling  rate  model        ^ts^  be  applied  to  t^ie  three  exchanges  in 
several!  ways*    We  test  four  incre^ingly  stringent  specifications*    In  tlTe 
first  (H^)*  we  assume  that  a  separate  model  applies^in  e^ch  exchange  a'hd 
'estimate  three  complete'' sets  of  coefficients  and  stochastic  parameters. 
The  second  specification  (Hj)  assijiftes  that,  the  effects  of  i:he  demographic 
variables  are  the  same  across  exchanges/  but  fthat  both  the  stochastic 
parameters  and  the  flat-rate  intercepcr(S^)  differ.  Specification 
allows  only  the  intercepts  to  differ*  and  the  filial  specif Icatior^  (H^) 
assumes  th^rt  the  bxcltattges  are  identical. in  all  inspects  and  j^stimates 
a  single  set  of  coefficients  and  parameter^* 

A  statistig  for  testing  these  nested  hypothes'^s  can  b^' constructed 
fron:  the  ^p^ue  of  the  likelihood  function  under  each  specification.  Under 
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tlie  hypothesis  H,,  miinis  twice  the  log.arithm  of  the  likelihood  ratio  of 
sjr^cif ication  H.^to  £;pocif ication  11,^^^  is  dlstri-butod  approximately  as 
ath  degrees  of  freedom  equ:il  to       the  difference  in  the  number  of 
independent*  parameters  estimated  under       and  11^  ^  (7)* 

At  a  99  percent  cotifidence  level  {P=,01)  the  test  statistic  falls 
just  short  of  significance  and  we  accept  the  specification       that  the 
three  exchanges  have  a  common  set  of  demographic  coefficients.     In  similar 
fashion  we  accept       but  find  that  speci£ic<ition       is  too  strint;ont.  Oiir 
fir^l  mociel,  therefore,  it  specLyicat'ioii  — 'feeparate  intercepts  for  the 
flat-rafe  calling  rates  in  eaciftwtchanee  and  a  common  set  of  demographic 


-rafe  calling  rates  in  eaci^Wtchange 
coefficients  g  and  stochastic  parameters 


IThe  maximum  J^ik^lihood  e?Liiaates  of  the  systetnatic^apart  of  equation 
{2)l  for  specification       are  siioum  in  Table  5.    The  firi^t  set  of  coeffi- 
cients^characterize  calling  under  the  flat  rate  tariff.    For  the  same  level 
of  , demographic  variables,  hous^l^olds  in  Jacksonville  make  more  calls  than  to 
those  in  Clinton  and  Tuscola,    The  coefficients  of  the  demographic  variables 
measure  the  partial  effect  of  ,each  variable  on  monthly  calling.    They  show; 

•  (1)    The  nOmber  of  calls  that  a  househoJd  makes  each  month 
is  strongly  dependent  on  its  size  {number  of  people  in  the- hou<;chold) ; 

(2)    Households  with  higher  incomes  tend  to  make  fewer  calls, 
but  the  effect, is  small  and  insignificant;  * 

Table  4 

TESTS  OF  ALTERNATIVE  MODEL  SPECIFICATIONS  *' 


Test  of  Specif IcaLiorr 


*  common  demographic  coefficients  H^^ 

for  .each  exchange 
\sepax;ate  stoehastJvc  parameters 
"  separate, intercepts 


f  Critical 

^    Chiifequare _  Value  ; 

Against      Statistic    jj_,_f ,  at  P^.Ol 
*N  ■    '■  ♦ 

#       *5A  Oh) 


cOTDTOon  demographic  and^tochastlc 
«^       parameters  * 
separate  Intercepts 


55 


20  (8) 


22 


H  :  all, parameters  common 
4  *^  ,  ^ 


H, 


22  *-C2) 


Hj:  separate  demographic  and  stochastic  parameters  for  ea^h  exchange. 
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the  hypothesis  IL»  mlnus-twlce  the  logarithm  of  the)  like>liljood  ratio  oE 
specification       to  specification  H^^^  is^ distributed  approximately  as  |^ 
with  degrees  of  freedom  equaljto       the  diff erence^in  the  number  6£ 


independent  parameters  estimated  under  H.  and  H 


i^l 
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T    At  a  99  percent  confidence  level ■ (P=, 01)  .the  test  statistic  falls 
just  short  <;4  si&niiicance  and  we  accept  the  specification  H2  that  the 
thyee  exchanges  have  a  common  set  ot  dectographlc  coefficients*    In  similar 
fashion  V?e  accept       but  find  that  s^cificatlon       is  too  stringent.  Our 
final  modeljj^  therefore  I  is  specification  IL— separate  intercept^  for  t^e  j 
flat-^rate  calling  rates  in  each  exchange  and  a  common  set  of  demographic 
coefficjcnrs  P  and  stochastic  pcirainetei'S  ^ 


The  maximum  likelihood  esti^iates  of  the , systematic  part  of  equation 
(2)  for  specffT^^ion       are  sho^^m  .In  Table  5*  -^The  f^rst  set  of  coeffi- 
cients characterize'-'callirig  under  the  pat  rate  tariff.    For  the  same  level 
0/  demographic  variablesi  households  in  Jacksonvi34^  make  more  calls  than  to 
thos6r  in  Clinton  and  Tus^li.    The  coefficients  of  th^|demographic  variables 
measure  the  partia^l  effect  of  each  variable  on  monthly  callir>g.    They  show: 

*    (1)    The  number  of  calls  that  a  household  makes  each,  month  ' 
is  strongly  dependent  oa  its  ^Ize  (number  of  people  in  the' household) 

(2-)    Household's  with  higher  incomes  tend  to^inake  fewer  calls* 
but  the  effect  is  small  and  jnisigulficant;  -        ^  ; 


Table  4 

TESTS  OF  ALTERNATIVE  MODEL  SPEClFICATIOJIS 


Tes,t  of  'Specification 


7  Against 


Critical 
Chi^Sqiiare  Value 
Statistic    d^^f.    at  P=.01 


jeti9|raphic  coefficients 
aac^^i 


H^^    common  d< 
^        for  .eacfS^'exchange 

separate' stochastic  parameters 


separate  intercepts 


Jl^:  ^'Coimnon  demographic  *nd  stochastiic^ 
parameters 
separate  intercepts    ^  V*.^ 

*  H  :  ;  all  paramet^Sf  vpmmon.^ 
j4  * 


5f 


54 


2D 


.22 


(34)  " 


}(8) 


(2) 


55 


22 


,9 


H^:  separate  demographic  and  stochagtip  par«iieter5  for  each  exchange. 
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(3)    Calling  increases  with  the  age  of  the  houseiiold  head ,  rcachin^f 
a  maximum  in  the  retirement  ycar.q; 

(A)    IE  teenagers  are  present  calling  rates'are  slightly'*  but 
insignificantly  reduced;      .         ^       *  .  * 

(5)  Households  reporting  many  acquaintances  in  the  local  cominunity 
make  significantly  more  local  calls; 

(6)  Households  with  missing  values  for  income  and  age  call  at  signiE Icatitly 
different  rates  than  do  those'  for  which  these  variables  are  observed*  ^ 

Th€i  second  set  of  coefficients  characterizes  the  systematic  reaction 
to  the  measured  service  tai^iff".    They  indicate  that 


(1)    L^ger  households  reduce  their  calling  significantly  more  tlian 
do  ^njpllcv  hcib55eholds;  '  ■  ■  - 

-        (2)    Hight^r  i*jicoi;ie  households  reduce  calling  less  than .  Lhoi;*.*  witJi 
lower  iiicome^; 

(3)    Hou55eholds  with  older  heads  tend  to  reduce  calling  .qorhowh.ir  ^ 
more  than  younger  iiousoholds; 

(^)    Households  with  tocnager.s  make  significantly  jsmalJcr  I'trductions 
in  calling  than'hoiisieholds  v^'ith  no  teena^^c  present;' 

(5)    Acquaintances^and  i\w.  lis*-^  of  ct;tjmated  income  and  ^?,o  variablo.s 
do  not  sif;ni£icantly  change  resi>onsr^  to  tm  measured  service  taviff. 


c 


Table  5 

MAXl^a;^t  likelihood  ESTiM/iTE:,-'SVSTt:'t\nc  p^m^t 


*  Variable 


Intercept 


Flat  Rate 


Coefficient      t"Stat tstic 


Measured  Rate 
Change  in 

Coefficient  t-statistic 


Clinton 

2.079 

8,5 

Jacksonville^  

Tuscola 

■-  2.-23D"r 
1.963 

,9.1 
7.-9 

1  .179 

SIZE 

.7A6 

10.8 

< 

> 

INCOME 

-.0A3 

-1.0 

.037 

AGE,  AGE 2 
TEEN 

.319,  .- 
-.05A 

.050 

1.6,  -1.2 
-0.7 

.121 

,023  - 

FRIENDS 

.212 

2.6 

-.02A 

ESTINC,,  ESTAGE 

.15A,  - 

.229 

2.2,  -1.6 

.0A5, 

.026 

1.3 

-3.8  • 

1.5 
-l.A;  1.0 

2.9 
-0,5 

0.3 
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Footnotes 


J*  H,  Alleman  contributed  to  the  early  stagos  of  this  reyearch  and 
H*  Y,.  Kraepelien  suggested. rGfinemcnts  tb  our  analysis,;       Cohen  and 
J,  J^nsik  provided'  us  with  access  to  the  GTE  experiment  and  assisted  us" 
in  interpreting  the  experimental  data  files*    This  paper  summarizes  re-  - 
search  reported  in  greater  detail  in  Park,  Mitchell,  Alleman, and  Wetzfel 
(1979)  and  was  supported  by  National  Science  Foundation  grant  No*  DAR77-16286 
to  The  Rand  Corporation* 

\  '  ,  ^ 

*  ^or  pr.evious  attempts  to  answer  questions  like  these,  s^ee    ^  * 

Alleman  (1977),  Kraepelien  (1976),  Hitchell  (1978),  and  IPavarini -0979)  * 

2  * 

The  experimental  tariff  is  not  a  cost-based  tariff*    Information  on 
the  appropriate  marginal  cost^  of 'telephone  use  were  not  ^Vail&ble  wtien  the. 
tariff  was  designed, 

3  ' 

For  a  more  extensive  description  of  the  GTE  experiment  and  its  back- 
ground, see  G/Cohen  (1977), 

A     *  * 
Demographic  variables  trie<i^4Jid  rejected  were:    education,  Jength 

of  residence,  and  number  of  automobiles  owned, 

5  ■ '  "  '  ' 

These  weights  (square  root  of  the  ratio)  are  applied; to  the  raw  data 

f or  *each  observation*    MultijSlying  to  construct  the  moment  matrix*  results 
in  each  observation  contributing  to^the  moment  matrix  in  proportion  to  the 
ratio  itself*  , 

6  -  ^ 
J^Jreskog  and  S8rbom  (1978)*        ,  ^  . 

*    'See  Jdreskog  (1979)*  , 
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